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The work of the
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in
New Hampshire

This booklet presents a brief description of water resources projects completed by the
U.S. Army Corps of Engineers in New Hampshire. It describes the role of the Corps in
planning and building water resource improvements and explains the procedure leading
to the authorization of such projects.

For ease of reference, the material is arranged according to the type of project, i.e.
flood damage reduction, navigation, or shore and bank protection. There is also a refer-
ence at the end of the booklet that lists Corps’ projects by community. A map showing
the location of all Corps projects in the state is provided on the underleaf of this page.

The Corps of Engineers water resources development program exerts a significant
impact on New Hampshire’s physical, economic, and social environment. This publi-
cation affords citizens the opportunity to learn about the various projects and to deter-
mine how they can participate in decisions regarding present and future activities.

Before taking measures to resolve water resource problems, the New England
Division performs individual studies on each affected area to determine if a Civil Works
project is feasible. Each study examines a wide range of potential solutions based on
economic and engineering practicality, acceptability, and impact on the environment.
These on-going studies are discussed in detail in each of the quarterly New England
Division State Update Reports which are available by request through the Public Affairs
Office.

For further information, call the Corps of Engineers at 617-647-8237, or write:

U.S. Army Corps of Engineers
New England Division

Public Affairs Office

424 Trapelo Road

Waitham, MA 02254

US Arimy Corps
of Engineers

New England Division

This publication is authorized by
the Secretary of the Army as
required by PL 99-662.
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To Our Readers:

The Corps of Engineers was formed some 218 years ago to be responsive to the
needs of a young nation. And while the nature of our work has changed with time,
our basic purpose remains — to be responsive to America's needs.

Clearly, the Nation's concern for the environment has permeated the Corps.
Our environmental commitment has never been greater. Authority granted by the
Water Resources Development Act of 1990 puts focus on the environment as a
mission and promises restoration of wetlands and habitats for fish and wildlife.
The 1992 legislation calls for the improvement and protection of our Nation's
water resources infrastructure.

Responding to the recent outbreak of natural disasters has provided the Corps
an outstanding opportunity to serve. From precise measures in controlling the
precarious Chicago Flood, to the massive aid provided for the victims of
Hurricanes Andrew and Iniki and Typhoon Omar, Corps people showed their
courage, commitment and tenacity.

We continue responding to our customers' desires to be more involved with pro-
jects on a day-to-day basis. The Corps has achieved a major cultural shift with
project management. It has resulted in greater accountability to our customers
and ultimately projects which better reflect the needs of the community.

Partnering is yet another positive cultural shift in the Corps' business practices,
particularly in civil works construction. A local sponsorship kit walks customers
through the complexities of Corps projects. Under the Coastal America program,
six federal agencies work together to solve environmental problems along the
Nation's shoreline. A technique related to partnering, alternate dispute resolution,
creates an atmosphere in which the clash of differing viewpoints can grow into
creative solutions and prevent costly legal disputes.

And of course, we still respond to the needs of American families. As one of the
Nation's largest providers of outdoor recreation, the Corps operates 461 lakes and
other water resources projects. It's a responsibility we take seriously, using the
opportunity to help others appreciate our valuable and delicate natural resources.

This booklet is one in a series detailing water resource programs in the 50
states and U.S. possessions. I hope you will find it interesting and feel some pride

in ownership.

Arthur E. Williams
Lieutenant General, USA
Chief of Engineers



To Our Readers:

The U.S. Army Corps of Engineers has a long and proud history of applying its
expertise in engineering and related disciplines to meet the Nation’s needs. Over
the years, its activities have evolved,; however, since 1824, the central focus of its
civil mission has been the development of the development of the Nation's water
resources. With an annual program of over $3 billion for civil projects, the Corps
is the Federal Government's largest water resources development agency. The
Corps develops projects that have proven to be wise investments. These projects
have reduced flood damages; provided safe, low cost waterborne transportation;
generated hydroelectric power; provided water for the public, industry and agri-
culture; offered opportunities for recreation; and helped the environment. They
return to the public benefits that far outweigh their costs.

Corps civil works activities reflect partnership. All Corps projects begin when
non-Federal interests see a water-related problem and petition Congress for a
solution. Under provisions of the Water Resources Development Act of 1986, once
the Corps conducts a reconnaissance study to determine whether a feasible pro-
Ject is likely, these sponsors provide a share of the funding for the feasibility study
upon which a project will be based. They also provide a share the cost of the pro-
Ject's design and construction once Congress has authorized the project and pro-
vided construction funds. During the period 1986-1994, non-Federal sponsors
signed 286 cooperative agreements with the Department of the Army for cost
sharing of project construction.

The Corps' engineering expertise and responsiveness has stood the Nation in
good stead during times of natural disaster. During 1994, the Corps continued to
rehabilitate levees damaged by the Midwest Flood of 1993 and responded to the
Northridge, California, Earthquake and the floods that ravaged the Southeast.

Whatever challenges arise in the decades ahead, I have no doubt that the Army

Corps of Engineers will be equal to the task.
M\ y

John H. Zirschky
Acting Assistant Secretary
of the Army (Civil Works)
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INTRODUCTION

The Corps traces its history back to April 26, 1775, seven
days after the first shots of the American Revolution were
fired at Lexington, Massachusetts. Recognizing that the need
for military engineering skill would be important in the war
with England, the Massachusetts Provincial Congress
appointed Boston native Richard Gridley to the rank of
Colonel and Chief Engineer of the troops being raised in
the colony.

In the early morning hours of June 17, 1775, Gridley,
working under the cover of darkness, constructed a well-
designed earthwork on Breed’s Hill that proved practically
invulnerable to British cannon. The British eventually took
the hill (later called the Battle of Bunker Hill) when the
patriots ran out of gunpowder, but at a cost in casualties
greater than any other engagement of the war.

Gridley was to play other critical roles in the early days of
the Revolution. On the evening of March 4, 1776, Gridley,
along with 2000 men and 360 oxcarts loaded with en-
trenching materials, moved into Dorchester Heights. By day-
light, two strong protective barriers looked down at the

British. An astonished General Howe, Commander of the
British forces. reportedly remarked that the Americans had
done morc in one night than his entire army would have
done in six months. Exposed to the American batteries on
Dorchester Heights and not strong enough to fight
Washington’s troops in other parts of Boston, the British
army and fleet departed Boston on March 17, never again
to occupy Massachusetts.

In 1802, Congress established a separate Corps of Engin-
cers within the Army. At the same time, it established the
U. S. Military Academy at West Point, the couniry’s first —
and for 20 years its only - engineering school. With the
Army having the Nation’s most readily available engineering
talent, successive Congresses and administrations established
a role for the Corps as an organization to carry out both mili-
tary construction and works “of a civil nature.”

Throughout the nineteenth century, the Corps supervised
the construction of coastal fortifications, lighthouses, several
carly railroads, and many of the public buildings in
Washington, D.C., and elsewhere. Meanwhile, the Corps of

Under the direction of Colonel Richard Gridley, American patriots worked diligently throughout the early morning hours of June 17, 1775,
designing a stour earthwork fortification that helped protect American soldiers from British cannonade in the historic Banle of Bunker Hill.

ARMY CORPS OF ENGINEERS



Topographical Engineers, which enjoyed a scparate cxis-
tence for 25 years (1838-1863), mapped much of thc Ameri-
can West. Army Engineers served with distinction in war,
with many Engineer officers rising to prominence during
the Civil War.

In its civil role, the Corps of Engineers became increasing-
ly involved with river and harbor improvements, carrying out
its first harbor and jetty work in the first quarter of the ninc-
teenth century. The Corps’ ongoing responsibility for federal
river and harbor improvements dates from 1824, when
Congress passed two acts authorizing the Corps to survey
roads and canals and to remove obstacles on the Ohio and
Mississippi rivers. Over the years since, the expertise gained
by the Corps in navigation projects led succeeding adminis-

trations and Congresses to assign new water-related missions
in such areas as flood control, shore and hurricane protec-
tion, hydropower, recreation, water supply and quality, and
wetland protection.

Today's Corps of Engineers carries out missions in three
broad areas: military construction and engineering support to
military installations; reimbursable support to other federal
agencies (such as the Environmental Protection Agency’s
“*Superfund” program to clcan up hazardous and toxic waste
sites); and the Civil Works mission, centered around naviga-
tion, flood control and - under the Water Resources
Development Acts of 1986, 1988, 1990 and 1992 — a grow-
ing role in environmental restoration.

Army Engineers contributed to both planning
and construction of our nation’s capital.
When the Capitol Building had to be recon-
structed in 1857, the Corps built two new
wings and redesigned the dome with cast and
wrought iron. The completed dome, which
weighed almost nine million pounds, was
used by President Abraham Lincoln during
the Civil War as a symbol of his intention to
preserve the Union.

Cleaning chemical spills at hazardous waste sites is a team project between the Corps and the EPA. An area identified as a hazardous waste loca-
tion was this site in Dartmouth, Massachusetts, near Cornell Pond and the Copicut River.

INTRODUCTION
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Authorization and
Planning Process for
Water Resources Projects

Corps of Engineers water resources activities are normally
initiated by non-federal interests, authorized by Congress,
funded by a combination of federal and non-federal sources,
constructed by the Corps under the Civil Works Program and
operated and maintained either by the Corps or by a non-fed-
eral sponsoring agency. New England Division has water
resource responsibilities in all six New England states.

The area assigned to New England Division contains 66,000
square miles, 13 million people, 6,100 miles of coastline,
13 major river basins and 11 deep draft commercial ports.

The Water Resources Development Act of 1986 made
numerous changes in the way potential new water resources
projects are studied, evaluated and funded. The major change
is that the law now specifies greater non-federal cost sharing
for most Corps water resources projects.

When local interests feel that a need exists for improved
navigation, flood protection, or other water resources
development, they may petition their representatives in
Congress. A Congressional committee resolution or an act
of Congress may then authorize the Corps of Engineers to
investigate the problems and submit a report. Water
resource studies are conducted in partnership with a non-fed-
eral sponsor, with the Corps and the sponsor jointly funding
and managing the study.

Normally, the planning process for a water resource prob-
lem starts with a brief reconnaissance study to determine
whether a project falls within the Corps' statutory authority
and meets national priorities. Should that be the case, the
Corps office where the project is located will carry out a full
feasibility study to develop alternatives and select the best
possible solution. This process normally includes public
meetings to determine the views of local interests on the
extent and type of improvements desired. The federal, state,
and other agencies with interests in a project are partners in
the planning process.

In making recommendations to Congress for project
authorization, the Corps determines that the proposed
project's benefits will exceed costs, its engineering design
is sound, the project best serves the needs of the people
concerned, and that it makes the wisest possible use of the
natural resources involved and adequately protects the
environment.

Once the Corps of Engineers completes its feasibility
study, it submits a report, along with a final environmental
impact statement, to higher authority for review and recom-
mendations. After review and coordination with all interest-
ed federal agencies and the governors of affected states, the
Chief of Engineers forwards the report and environmental
statement to the Secretary of the Army, who obtains the
views of the Office of Management and Budget before trans-

ARMY CORPS OF ENGINEERS

mitting these documents to Congress.

If Congress includes the project in an authorization bill,
enactment of the bill constitutes authorization of the project.
Before construction can get underway, however, both the
federal government and the project sponsor must provide
funds. Budget recommendations are based on evidence of
support by the state and the ability and willingness of the
non-federal sponsors to provide its share of the project cost.

Appropriation of money to build a particular project is
usually included in the annual Energy and Water Develop-
ment Appropriations Bill, which must be approved by both
Houses of the Congress and signed by the President.

Navigation

Rivers and waterways were the primary paths of com-
merce in the new country. They provided routes from west-
ern farms to eastern markets. They promised a new life to
the seaboard emigre and financial reward for the Mississippi
Valley merchant. Without its great rivers, the vast, thickly-
forested region west of the Appalachians would have
remained impenetrable to all but the most resourceful
carly pioneers,

Consequently, western politicians such as Henry Clay
agitated for federal assistance to improve rivers. At the same
time, the War of 1812 showed the importance of a reliable
inland navigation system to national defense. There was,
however, a question as to whether transportation was, under
the Constitution, a legitimate federal activity. This question
was resolved when the Supreme Court ruled that the
Commerce Clause of the Constitution granted the federal
government the authority not only to regulate navigation
and commerce, but also to make necessary navigation
improvements.

The system of harbors and waterways maintained by the
Corps of Engineers remains one of the most important parts
of the nation’s transportation system. The Corps maintains
the nation's waterways as a safe, reliable and economically
efficient navigation system. The 12,000 miles of inland
waterways maintained by the Corps carry one sixth of the
nation's inter-city cargo. The importance of the Corps mis-
sion in maintaining depths at more than 500 harbors, mean-
while, is underscored by an estimated one job in five in the
United States being dependent, to some extent, on the com-
merce handled by these ports.

River and Harbor work by the Corps of Engineers in New
England was initiated by a congressional appropriation of
$20,000 on May 26, 1824, “to rcpair Plymouth Beach, in the
Commonwealth of Massachusetts, and thereby prevent the
harbor at that place from being destroyed.” From that initial
project at America’s first permanent scttlement, New
England Division has completed 170 navigation projects,
including 11 deep draft ports and adjacent waterways. The
most visible of the Corps' navigation responsibilities in



Jetties help provide safe channels for commercial and recreational vessels.
help prevent the buildup of sediment in the channel by directing and confining the tidal flow.

New England is the Cape Cod Canal, which has been operat-
ed by the federal government since 1928. The canal 1s 17.5
miles long and is traversed by 19.000 vessels annually. In
addition, its recreation features attract over 10 million annual
visitors to the project.

Ilood Control and
Flood Plain Management

Federal interest in flood control began in the alluvial val-
ley of the Mississippi River in the 19th Century. As the rela-
tionship of flood control and navigation became apparent,
Congress called on the Corps of Engineers to use its naviga-
tional expertise to devise solutions to flooding problems
along the river.

After a series of disastrous floods affecting wide arcas in
the 1920s and 30’s, Congress determined. in the Flood
Control Act of 1936, that the federal government would par-
ticipate in the solution of problems affecting the public inter-
est that were too large or complex to be handled by states or

The jetties at Saquatucket Harbor in Harwich, Massachusetts, also

localitics. Corps’ authority for flood control work was thus
cxtended to embrace the entire country. The Corps turns
most of the flood control projects it builds over to non-feder-
al authorities for operation and maintenance once construc-
tion 1s completed.

The purpose of flood control work is to prevent flood
damage through regulation of the flow of water and other
means. Prevention of flood-related damages can be accom-
plished with structural measures, such as reservoirs, levees,
channels and floodwalls that modify the characteristics of
floods; or non-structural measures, such as flood plain evac-
uation, floodproofing and floodway acquisition, that alter the
way people use these areas and reduce the susceptibility of
human activities to flood risk.

Corps’ flood control reservoirs are often designed and
built for multiple-purpose uses, such as municipal and indus-
irtal water supply, navigation, irrigation, hydroelectric
power, conservation of fish and wildlife, and recreation.

The Corps fights the nation’s flood problems not only by
constructing and maintaining structures, but also by provid-

INTRODUCTION
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ing detailed technical information on flood hazards. Under
the Flood Plain Management Services Program, the Corps
provides, on request, flood hazard information, technical
assistance and planning guidance to other federal agencies,
states, local governments and private individuals. This infor-
mation is designed to aid in planning for floods and regula-
tion of flood plain areas, thus avoiding unwise development
in flood-prone areas. Once community officials know the

ARMY CORPS OF ENGINEERS

floodprone areas in their communities and how often floods
would be likely to occur, they can take necessary action to
prevent or minimize damages to existing and new buildings
and facilities, such as adopting and enforcing zoning ordi-
nances, building codes and subdivision regulations. The
Flood Plain Management Services Program also provides assis-
tance to other federal and state agencies in the same manner.



FLOODING IN NEW ENGLAND

New England has a long history of flooding. Through the tion of the Corps’ New England Division held back billions
years it has been hit with various storms that have caused of gallons of water that otherwise would have caused severe
millions of dollars in damages. Some of the more destructive flooding downstream. The amount of water held back by
hurricanes and floods the area has experienced since 1900 these dams from this heavy rainfall was equivalent to a
occurred in November 1927; March 1936; September 1938; reservoir that could put the entire state of Rhode Island under
September 1954; and August 1955. However, some of the more than one foot of water. Damages prevented by Corps
highest flood levels in New England history occurred in flood control projects during the April 1987 storm amounted
April 1987 and gave many Corps dams the most serious test to $462.6 million. Damages prevented by operation of hurri-
since they were built. Despite having six dams discharge cane barriers during a coastal storm in December 1992 and
excess water over emergency spillways because reservoir the flood control dams in the spring of 1993 totaled another
capacities had been reached, the 31 dams under the jurisdic- $104 million.

1927

Floodwaters swirl around homes and trees i
this Vermont community during the Novembe
1927 flood. The storm claimed 21 lives and
caused $29.3 million in property damage

1936

The rampaging waters of the North Nashua
River ripped through the downtown area of
Fitchburg, Massachusetts, during the March
1936 flood, taking with it homes, automo-
biles, and commercial and industrial proper-
ty. Eleven lives were lost from this flood and
damages were estimated at $66.4 million.

INTRODUCTION 9
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1936

The heavy rains of the September 1938 hurri-
cane caused the Contoocook River to flood a
section of East Jaffrey, New Hampshire. This
storm, with its 121 m.p.h. gusts, took the lives
of eight people in New England and caused
damages of $48.6 million (about $823 million

in today’'s dollars ).

us

ARMY

CORPS

Waters from the Connecticut River surround the Hartford South Meadows Power Station (center) and cover much of
Hartford, Connecticut, during the March 1936 flood. The spring floods of 1936 brought widespread disaster Sfrom Muaine to
Maryland and helped mold political and public opinion that culminated in the Flood Control Act of 1936, which recognized
the proper involvement of the federal government in flood control. (Copyright 1936 The Hartford Courant. )

1938
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19 g 4 Hurricane Carol, which struck the New England coast in August 1954, caused damages estimated at $186 million (3762 mil-
i lion in today's dollars). The storm achieved its greatest fury in a band stretching from New London, Connecticut, to the Cape
Cod Canal. All that remains of the Rhode Island Yacht Club (above) in the Pawtuxet Neck section of Warwick, Rhode Island,
is a cradle of piles after the structure was destroyed by Carol’s high winds and waves. {Copyright 1954 The Providence
Journal Company.)

19 g § The Blackstone River overflows its banks and floods several businesses and homes in Pawtucket, Rhode Island, as a result of
the heavy rains of Hurricane Diane in August 1955.

INTRODUCTION 1]
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1955

No natural disaster in New England history
compares with the devastation caused by the
sudden and torrential rainfall which accompa-
nied Hurricane Diane in August 1955. The
disaster killed 90 people and caused almost
8458 million (about $2.03 billion in today's
dollars) in property damage throughout the
six-state region. In Connecticut alone, Diane’ s
floodwaters killed 47 people and caused dam-
ages totalling about $370 million (about $1.5
billion in today’s dollars). The rains of
Hurricane Diane fell on ground already sat-
urated by the rains of Hurricane Connie one
week earlier.

One of the communities that sustained
heavy damage was Winsted, Connecticut. The
waters of the Mad River overflowed its banks
and roared through Main Street, uprooting
foundations and flooding homes and business-
es. When the floodwaters receded, the devas-
tation became apparent (right). Main Street
had become a pile of rubble, cluttered with
debris ripped from its understructure.

The storm also forced hundreds of New
Englanders 1o evacuate their homes, includ-
ing a Connecticut woman (above) who was
dramatically rescued from ravaging floodwa-
ters. (Copyright 1955 The Hartford Courant.)

Only two months later, as Connecticut was getting back on its Seet, another severe flood disrupted rehabilitation measures and caused losses
estimated at 36.5 million. In response to these major floods, the Corps built several dams and local protection projects that, in a recurrence of
the August 1955 flood today. would prevent damages of $1.09 billion

US ARMY CORPS OF ENGINERRY
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19 g g As these photos from August 1955 demonstrate, floodwaters pose a powerful threat to property and lives. As the top photo
shows, this Southbridge. Massachusetts, home was toppled when the floodwaters of the Quinebaug River weakened its founda-
tion. Note the overturned automobile on the left; its only identifiable remains are its tires.
Floodwaters from the Bluckstone River (above) roar through Webster Square in Worcester, Massachusetts.
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Reservoir Control Center

As a flood situation develops, considerable judgment and
experience are required to efficiently manage Corps dams
and reservoirs. Weather conditions, reservoir storage cap-
acities and the flood levels of rivers are important factors
when operating dams that maximize the protection of down-
stream communities and minimize flood damage. The nature
of New England weather requires the region’s dams and
reservoirs be professionally managed by trained engineers
and hydrologists. These skilled professionals, using sophisti-
cated communications equipment, form an integral part of
the Corps’ flood control efforts known as the Reservoir
Control Center (RCC).

The RCC is located at the Corps’ New England headquar-
ters in Waltham, Massachusetts. From this site, Corps engi-
neers closely monitor precipitation, river levels, and tidal
levels in New England. The state-of-the-art communications
equipment used by RCC personnel is complemented by the
Geostationary Operational Environmental Satellite (GOES)
System which serves as a communication link for the relay
of hydrologic and meteorological data. Information from
about 50 data collection platforms at key locations along
rivers, streams and other bodies of water is relayed to a satel-
lite, which transmits this data by radio signal to the RCC.
Engineers then examine and analyze this hydrologic infor-
mation for potential flood conditions and use this data to

The GOES network, or the New England
Division Satellite System (NEDSAT), plays
a key role in helping the Corps reduce flood
damage. About 50 data collection platforms
(DCPs) are situated on various rivers and
streams throughout five of the New England
states (opposite page) where the Corps has
dams and hurricane protection barriers.
Hydrologic and meteorological data from
these DCPs are relayed to a satellite sta-
tioned above the earth (right). The satellite
then transmits this information by radio
signal to the Corps’ Reservoir Control
Center in Waltham, Massachusetts. The
data tell Corps’ engineers when to open or
close the floodgates of Corps’ dams and
hurricane protection barriers, thus limiting
damage to communities downstream. The
GOES system also provides the national
weather maps displayed by local TV
weathermen during their forecasts.

US ARMY CORPS OF ENGINEERS

determine when to operate the flood control gates and when
to release stored floodwaters from reservoirs once down-
stream flood conditions have receded. During flood emer-
gency periods, additional inforination is obtained by tele-
phone, teletype, and radio from field personnel and other
agencies, such as the National Weather Service and the U.S.
Geological Survey.

The Reservoir Control Center has helped minimize or pre-
vent severe and damaging floods in many New England
communities. The Corps is proud of its commitment to pro-
vide the public with improved flood protection through the
professional management of its dams and hurricane protec-
tion barricrs.

New England Division has been an innovative leader in
the use of non-structural solutions for flooding problems.
The Charles River Natural Valley Storage Project provides
anovel approach to flood protection in parts of Boston and
Cambridge by retaining flood flows on 8,100 acres of wet-
land areas acquired by the government at a cost of $9 mil-
lion. In Warwick, Rhode Island, flood-prone properties were
acquired, removed or modified to withstand high water
events with the federal government underwriting 80% of the
cost. In these times of environmental concern and building
restrictions, non-structural flood protection projects have the
potential to protect life and property with minimal adverse
environmental impacts.
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SHORE AND HURRICANE PROTECTION

The Corps' work in shore protection began in 1930, when
Congress dirccted it to study ways to reduce erosion along
U.S. seacoasts and the Great Lakes. Hurricane protection
work was added to the erosion control mission in 1955, when
Congress directed it to conduct investigations along the
Atlantic and Gulf coasts to identify problem areas and deter-
mine the feasibility of protection.

While cach situation the Corps studies involves different
considerations, engineers always consider engincering feasi-
bility and economic efficiency along with the environmental
and social impacts. Federal participation in a shore protec-
tion project varies, depending on shore ownership, use and
type and frequency of benefits. If there is no public use or
benefit, the Corps will not recommend federal participation.
Once the project is complete, non-federal interests assume
responsibility for its operation and maintenance. The New
England Division has completed 38 shore protection projects
in the region.

One shore protection method popular in seaside communi-
ties is beach nourishment - the periodic replenishment of
sand along the shoreline to replace that lost to storms and
erosion. Authorized nourishment projects usually have a
nourishment period of 50 years. In addition, Section 145 of
the Water Resources Development Act of 1976 authorizes
placement of beach quality sand from Corps dredging pro-
jects on nearby beaches. Under Section 933 of the Water
Resources Development Act of 1986, local sponsors pay the
federal government 50 percent of the additional costs of this
placement of sand.

New England Division has been a pioneer in the construc-
tion of hurricane protection barriers. NED has constructed
and operates hurricane barriers in Stamford, CT, and New
Bedford, MA. Additionally NED has constructed barriers in
Providence, RI; Pawcatuck, CT: and New London, CT. The
local communities have assumed responsibility for their
operation and maintenance.

This shore protection project at Oakland Beach in Warwick, Rhode Island, is a good example of how Corps’ works help protect shores and
restore beaches. Sund replenishment, which widened and restored the two beach areas on the far left and far right, slows the ocean’s inland
advance. The four groins maintain shore alignment by trapping and retaining sand. The stone revetment, in the center of the photograph between
two groins, retards erosion.
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HYDROPOWER

The Corps has played a significant role in meeting the
nation’s electric power generation needs by building and
operating hydropower plants in connection with its large
multiple-purpose dams. The Corps’ involvement in hydro-
power generation began with the Rivers and Harbors Acts of
1890 and 1899, which required the Secretary of War and the
Corps of Engineers to approve the sites and plans for all
dams and to issue permits for their construction. The Rivers
and Harbors Act of 1909 directed the Corps to consider vari-
ous water uses, including water power, when submitting pre-
liminary reports on potential projects.

The Corps continues to consider the potential for hydro-
electric power development during the planning process for
all water resources projects involving dams and reservoirs.
In most instances today, it is non-federal interests who devel-
op hydropower facilities at Corps projects without federal
assistance. The Corps, however, can plan, build and operate
hydropower projects when it is impractical for non-federal
interests to do so. Today, the more than 20,000 megawatts of
capacity at Corps-operated power plants provide approxi-
mately 30 percent of the nation’s hydroelectric power, or
three percent of its total electric energy supply.

In New England, the Corps does not operate any hydro-
electric power facilities, but there are eight hydroelectric
power plants at Corps flood control dams which were con-
structed and are owned and operated by nonfederal interests.
These plants are located in:

o North Hartland, Vermont, about 500 feet downstream
of the North Hartland Lake Dam. This facility produces
4 megawatts of power. All power generated at this plant

Although the Corps does not presently
operate any hydroelectric power plants in
New England, there are eight hydropower

plants located at Corps flood control
projects in the region that are owned and
operated by nonfederal interests. The North

Hartland hydropower facility in North

Hartland, Vermont, located 500 feet
downstream of the Corps-operated North
Hartland Lake Dam, is one such facility. s

is used by the Vermont Electric Cooperative or is sold
to other utilities.

Quechee, Vermont, 2.5 miles upstream of the North
Hartland Lake Dam and within the reservoir area. Built
on Corps land, this plant produces 1.8 megawatts.
Power is sold to the Central Vermont Public Service
Corporation.

Waterbury, Vermont, at the base of the dam at Water-
bury Reservoir. This facility generates approximately
5.5 megawatts of power, which is used by the Green
Mountain Power Corporation.

Montpelier, Vermont, approximately 200 feet down-
stream of the dam at Wrightsville Reservoir. The plant
has the capacity to produce 1.2 megawatts of power,
which is used by the Washington Electric Cooperative.

Franklin, New Hampshire, on Salmon Brook. Built on
Corps land within the Franklin Falls reservoir, this facil-
ity produces 0.2 megawatts of power. Power is sold to
the Public Service Company of New Hampshire.

Bristol, New Hampshire, on the Newfound River. This
plant produces 1.5 megawatts and lies on private prop-
erty but within the Franklin Falls reservoir area. Power
is sold to the Public Service Company of New
Hampshire.

Peterborough, New Hampshire, on Verney Mills Dam
at Edward MacDowell Lake. This facility began pro-
ducing power in 1990. The power is sold to the Public
Service Company of New Hampshire.

INTRODUCTION
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» Colebrook, Connecticut, where six turbine generators
are lowered by crane to a position in front of the intake
conduits of Colebrook River Lake. Operated by the
Metropolitan District Commission of Hartford, the 7.5
megawatts of power generated annually are sold to
Connecticut Light & Power Company.

* Hopkinton, New Hampshire, on the Contoocook River.
The Corps’ Hopkinton Lake provides river flows up to
900 cfs or inflow if less through a forebay conduit to
Consolidate Hydro Operations Inc’s Hoague-Sprague
Project. This facility produces 3.6 million kilowatt
hours of power. The power is sold to Public Service
Company of New Hampshire.

New England division is evaluating a prototype design for
installation of a vertical axis hydro turbine (VAHT) which
would harness the energies of the continual tidal currents at
the Cape Cod Canal. If installed, the energy generated would
offset the current electrical bill. This prototype has widespread
repercussions as it does not require the costly superstructure
of conventional submerged hydro turbines.

Water Supply

Corps involvement in water supply dates back to 1853,
when it began building the Washington Aqueduct, which
provides water to the nation's capital city and some of its
suburbs to this day.

Elsewhere in the nation, the Water Supply Act of 1958
authorized the Corps to provide additional storage in its
reservoirs for municipal and industrial water supply at the
request of local interests, who must agree to pay the cost.
The Corps also supplies water for irrigation, under the Flood
Control Act of 1944. This act provided that the Secretary
of War, upon the recommendation of the Secretary of the

US ARMY CORPS OF ENGINEERS

Interior, could allow use of Corps reservoirs for irrigation,
provided that users agree to repay the government for
the water.

Environmental Quality

The Corps carries out the Civil Works Programs in consis-
tency with many environmental laws, executive orders and
regulations. Perhaps primary among these is the National
Environmental Policy Act (NEPA) of 1969. This law
requires federal agencies to study and consider the environ-
mental impacts of their proposed actions. Consideration of
the environmental impact of a Corps project begins in the
early stages, and continues through design, construction and
operation of the project. The Corps must also comply with
these environmental laws and regulations in conducting its
regulatory programs.

NEPA procedures ensure that public officials and private
citizens may obtain and provide environmental information
before federal agencies make decisions concerning the
environment. In selecting alternative project designs, the
Corps strives to choose options with minimum environmen-
tal impact.

The Water Resources Act of 1986 authorizes the Corps to
propose modifications of its existing projects —many of
them built before current environmental requirements were
in effect for environmental improvement. Proposed modifi-
cations under this authority range from use of dredged mate-
rial to create nesting sites for waterfowl to modification of
water control structures to improve downstream water quali-
ty for fish.

In recent years the Corps of Engineers has planned and
recommended environmental restoration actions at federal
projects to restore environmental conditions.



REGULATORY PROGRAMS

The Corps of Engineers regulates construction and other
work in navigable waterways under Section 10 of the Rivers
and Harbors Act of 1899, and has authority over the dis-
charge of dredged or fill material into the “waters of the
United States” (a term which includes wetlands and all other
aquatic areas) under Section 404 of the Federal Water
Pollution Control Act Amendments of 1972 (PL 92-500, the
“Clean Water Act”). Under these laws, those who seek to
carry out such work must first receive a permit from the
Corps.

The "Section 404" program is the principal way by which
the federal government protects wetlands and other aquatic
environments. The program’s goal is to ensure protection of
the aquatic environment while allowing for necessary eco-
nomic development.

The permit evaluation process includes a public notice
with a public comment period. Application for complex pro-
jects may also require a public hearing before the Corps
makes a permit decision. In its evaluation of applications,

the Corps is required by law to consider all factors involving
the public interest. These may include economics, environ-
mental concerns, historical values, fish and wildlife, aesthet-
ics, flood damage prevention, land use classifications, navi-
gation, recreation, water supply, water quality, energy needs,
food production and the general welfare of the public.

The Corps of Engineers has issued a number of nation-
wide general permits mostly for minor activities which have
little or no environmental impact. Offices have also issued
regional permits for certain types of minor work in specific
areas and State Program General Permits in states with com-
prehensive wetland protection programs. These permits
allow applicants to do work for which a state permit has been
issued by reducing delays and paperwork for applicants and
allowing the Corps to devote its resources to the most signif-
icant cases while maintaining the environmental safeguards
of the Clean Water Act.

Baker Cove in Groton, Connecticut, like many wetlands, supports numerous plant and animal species. Before building a proposed project in a
given area, the Corps looks closely at the effects such a project may have on the environment and surrounding wetlands. The Corps considers all
options, including those that preclude development, in finding a solution to a water resources problem.
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RECREATION

The Flood Control Act of 1944, the Federal Water Project
Recreation Act of 1965, and language in specific project
authorization acts authorize the Corps to construct, maintain,
and operate public park and recreational facilities at its
projects, and to permit others to build, maintain, and operate
such facilities. The water areas of Corps projects are open
to public use for boating, fishing, and other recreational
purposes.

The Corps of Engineers today is one of the federal govern-
ment’s largest providers of outdoor recreational opportuni-
ties, operating more than 2,000 sites at its lakes and other
water resource projects. More than 600 million visits per
year are recorded at these sites. State and local park authori-
ties and private interests operate nearly 2,000 other areas at
Corps projects.

There are many recreational opportunities available at the 35 dams
and reservoirs built by the Corps’ New England Division such as
snowmobiling at Blackwater Dam in Webster, New Hampshire
(right); and fly fishing at Townshend Lake Dam in Townshend,
Vermont (below).
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EMERGENCY RESPONSE AND RECOVERY

The Corps provides emergency response to natural disas-
ters under Public Law 84-99 which covers flood control and
coastal emergencies. It also provides emergency support to
other agencies, particularly the Federal Emergency Manage-
ment Agency (FEMA), under Public Law 93-288 (the
Stafford Act), as amended.

Under PL 84-99 the Chief of Engineers, acting for the
Secretary of the Army, is authorized to carry out disaster pre-
paredness work, advance measures, emergency operations
(e.g., flood fighting, rescue and emergency relief activities),
rehabilitation of flood control works threatened or destroyed
by flood, and protection or repair of federally authorized
shore protection works threatened or damaged by coastal
storms.This act also authorizes the Corps to provide emer-
gency supplies of clean water in cases of drought or contami-
nated water supply. After the flooding has passed, the Corps
provides temporary construction and repairs to essential pub-

lic utilities and facilities and emergency access for a 10-day
period, at the request of the governor.

Under the Stafford Act and the Federal Disaster Response
Plan, the Corps of Engineers has a standing mission assign-
ment to provide public works and engineering support in
response to a major disaster or catastrophic earthquake.
Under this plan, the Corps will work directly with the state
in providing temporary repair and construction of roads,
bridges, and utilities, temporary shelter, debris removal and
demolition, water supply, etc.

The Corps 1s one of the federal agencies tasked by FEMA
to provide engineering, design, construction and contract
management in support of recovery operations.

The Corps provided disaster relief assistance
to residents of Chelsea, Massachusetts, when
fire destroyed 18 city blocks in October 1973.
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RIVER BASINS

Flooding may be caused by a combination of many factors
related to the underlying river basin. Corps” flood damage
reduction projects, such as dams and local protection projects.
are designed and constructed as part of an overall plan to limit
flooding in a particular river basin.

There are 19 principal river basins that lie entirely or
partially in New England. Of this number. five lie in New
Hampshire—the Connecticut, Merrimack, Androscoggin.
Saco. and Piscataqua. Three of these basins—the Connecticut.

Major River Basins
in New England

Merrimack, and Piscataqua - -have Corps’ flood damage
reduction projects within their drainage areas. New
Hampshire's 9,304 square miles ranks third in New England.
behind Maine’s 33.215 and Vermont's 9.609.

The following pages show where the five river basins lic in
the state. Maps of the Connecticut. Merrimack. and Piscataqua
river basins show the location of Corps”™ tlood damage reduc-

tion projects in cach.
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Merrimack River Basin

The Merrimack River Basin extends from
the rugged White Mountain region of north-
ern New Hampshire to southeastern
Massachusetts. It has a maximum length of
134 miles and a maximum width of 68
miles.

The basin’s 5,010 square miles make it
the fourth largest river basin in New
England. About 3.810 square miles (76 per-
cent) lie in New Hampshire, and 1,200
square miles (24 percent) lie in
Massachusetts. The Merrimack River Basin
covers parts of every county (except Coos)
in New Hampshire, including all of
Hillsborough County. most of Merrimack
County, the northwestern half of Belknap
County, and the western half of Rockingham
County.
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Connecticut River Basin

The Connecticut River Basin, one of the
largest river basins in New England.
stretches from southern Quebec to Long
Island Sound, off the Connecticut coast. It
has a total length of 280 miles and a maxi-
mum width of 60 miles.

Of the 11.250 square miles in the basin,
3.046 square miles. or about 27 percent,
lie in New Hampshire; 3.928 square miles
(35 percent) lie in Vermont: 2,726 square
miles (24 percent) lie in Massachusetts:
and 1,436 square miles (13 percent) lie in
Connecticut. About |14 square miles (one
percent) are located in Quebec. In New
Hampshire, the Connecticut River Basin
occupies the western halves of Coos and
Grafton counties. most of Sullivan and
Cheshire counties, and the western fringes
of Merrimack and Hillsborough counties.
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Piscataqua River Basin

The Piscataqua River Basin lies mostly
in southeastern New Hampshire. with a
portion lying at the southern tip of Maine.
Of the basin’s total area of 1.022 square
miles, 776 square miles (76 percent) lie in
New Hampshire and 246 square miles (24
percent) lie in Maine. The Piscataqua
River and its largest tributary, the Salmon
Falls River, form a partial border between
New Hampshire and Maine.

The Piscataqua River Basin has a maxi-
mum length of 48 miles and a maximum
width of 35 miles. In New Hampshire. it
occupies the southeastern corner of Carroll
County. most of Strafford County, and the
northern two-thirds of Rockingham
County.
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Saco River Basin

Biddeford
The Saco River Basin stretches from eastern New Hamp- Pool
shire into southern Maine. It covers an area of 1.697 square
miles. of which 870 square miles (51 percent) lie in New ) 1’;\‘.
Hampshire and 827 square miles (49 percent) in Maine. The . QL'\'

basin has a length of nearly 75 miles and a maximum width

of 44 miles. O N
In New Hampshire. the basin occupies nearly all of

Carroll County. the northeastern section of Grafton County.

and small sections of southeastern Coos County.
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Androscoggin River Basin

The Androscoggin River Basin, which lies partly in
northeastern New Hampshire and partly in western Maine,
begins at the Canadian border and stretches to the Atlantic
Ocean. It occupies 3.450 square miles. with 2,730 square
miles (79 percent) lying in Maine and 720 square miles
(19 percent) in New Hampshire.

The basin has a maximum length of 110 miles and a

maximum width of 65 miles. In New Hampshire. the An- 4

droscoggin River Basin covers nearly half of Coos County.
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FLOOD DAMAGE REDUCTION

The U.S. Army Corps of Engineers has constructed 13
flood damage reduction projects in New Hampshire that sig-
nificantly reduce tlooding and associated damages.

The seven Corps-built dams (including the two dams built at
the Hopkinton-Everett Lakes project) protect wide regions of
the state. Costing an aggregate $39.9 million to construct. they
offer the public a variety of recreational opportunities and
enhancing the environment.

The Corps has also completed seven other flood damage
reduction projects in New Hampshire at a cost ot $3.7 million.
These works are more commonly referred to as local protec-
tion projects because they provide flood protection to specific

Tower

//Control Room

Ll

communities rather than wide arcas of a state. Local protection
projects are operated and maintained by the respective
municipalities. except for the Israel River project in Lancaster.
which is operated by the town but maintained by the Corps of
Engineers.

The following pages give a brief history and description of
the flood damage reduction projects constructed by the Corps
in New Hampshire.

Note: Figures for damages prevented by cach flood control
project niay he found on the insert at the front of the book.

Stone Slope Protection
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Storage Chamber
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Concrete Conduit

TYPICAL CROSS SECTION OF AN EARTHFILL DAM
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FrLoop DAMAGE REDUCTION
PROJECTS

Dams and Reservoirs
Blackwater Dam in Webster
Edward MacDowell Lake in Peterborough
Franklin Falls Dam in Franklin
Hopkinton/Everett Lakes in Hopkinton and Weare
Otter Brook Lake in Keene
Surry Mountain Lake in Surry

Local Protection Projects
Beaver Brook, Keene
Cocheco River, Farmington
Israel River, Lancaster
Keene
Lincoln
Nashua
Stony Brook, Wilton
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Blackwater Dam

Blackwater Dam

Blackwater Dam in Webster is located on the Blackwater
River, about 18 miles northwest of Concord. From Concord, it
can be reached by taking U.S. Route 93 to U.S. Route 4 west,
then south on Route 127.

Blackwater Dam significantly reduces flooding in the
downstream communities on the Blackwater and Contoocook
rivers, including Webster, Hopkinton, and Boscawen. In
conjunction with the Franklin Falls Dam and the dams at
Hopkinton and Everett Lakes, Blackwater Dam also reduces
flooding in the major industrial, commercial, and residential
centers on the Merrimack River, including Concord,
Manchester, and Nashua, and the Massachusetts cities of
Lowell, Lawrence, and Haverhill.

Construction of Blackwater Dam began in May 1940 and
was completed in November 1941 at a cost of $1.3 million.
The project consists of an earthfill dam with stone slope pro-
tection. The dam is 1,150 feet long with a maximum height of
75 feet; there are two carthfill dikes with stone slope protec-
tion totalling 1,650 feet. Little Hill Dike, located about three
miles northwest of the dam, is 1,230 feet long and has a maxi-
mum height of 28 feet; and Dodge Dike, situated about .5 mile
west of the dam, is 420 feet long with a maximum height of 20
fect. There are three gated rectangular conduits. Each conduit
measures five feet three inches high, three feet six inches
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wide, and 65 feet long. A fourth ungated rectangular conduit
was permanently plugged in 1951 to increase the effectiveness
of the reservoir during flood periods. A spillway is cut in rock
with a 240-foot-long concrete weir. The weir’s crest elevation
is 18 feet lower than the top of the dam. The work included
relocating about three miles of Route 127 and constructing
smaller roads adjacent to the project.

There is no lake at Blackwater Dam. The flood storage area
of the project covers approximately 3,280 acres and extends
upstream about seven miles through Salisbury, having a maxi-
mum width of one mile. The entire project, including all asso-
ciated lands, covers 3,580 acres. Blackwater Dam can store up
to 15 billion gallons of water for flood contro! purposes. This
is equivalent to 6.7 inches of water covering its drainage area
of 128 square miles.

The Corps has issued a license to the New Hampshire
Department of Resources and Economic Development to con-
duct a forestry and fish and wildlife management program on
3,475 acres of reservoir lands. A 10-mile section of the
Blackwater River meanders through the project area and offers
a pristine streamside environment popular with canoeists.
Reservoir lands also offer a 19-mile-long snowmobiling trail
network that is also used for hiking, horseback riding, and
cross-country skiing. The Blackwater River is heavily stocked
with rainbow and brown trout by the state and supports self-
sustaining brook trout, perch, bass, panfish, and brown
bullhead. There is in-season hunting and/or trapping for state-
stocked pheasant, as well as black bear, deer, partridge, rac-
coon, fox, fishercat, and rabbit. Duck hunting is permitted at
Greenough Pond, a 40-acre marshy area located within the
project area.

Edward MacDowell Lake

The dam at Edward MacDowell Lake is located on
Nubanusit Brook in Peterborough, about 14 miles east of
Keene. From Nashua, the dam can be reached by taking U.S.
Route 3 to Route 101 A west (which turns into Route 101)
through Peterborough. Continue on Route 101 for about two
miles and follow signs to the dam.

Edward MacDowell Lake provides flood protection primarily
to Peterborough. The project also provides flood protection to
the downstream communities of Hancock, Bennington,
Antrim, Deering, Hillsboro, and Henniker, all on the
Contoocook River.

Construction of the dam began in March 1948 and was
completed in March 1950 at a cost of $2 million.

Edward MacDowell Lake consists of an earthfill dam with
stone slope protection 1,100 feet long and 67 feet high; a gated
concrete conduit, seven feet high, seven feet wide, and 275
feet long; and a chute spillway cut in rock. The spillway at
Edward MacDowell Lake is unusual in that instead of being
located adjacent to the dam as most spillways are, it is located
3.2 miles northeast of the dam, at Halfmoon Pond. The spillway



Edward McDowell Lake

has a concrete weir 100 feet long with a crest elevation 21 feet
lower than the top of the dam. Discharges from the spillway
flow from Halfmoon Pond into Ferguson Brook which, in
turn, discharges into the Contoocook River.

There is a conservation pool at Edward MacDowell Lake
covering an area of 165 acres and having a maximum depth of
about seven feet. The flood storage area of the project totals
840 acres and covers parts of Hancock, Dublin, and
Harrisville. The lake and all associated project lands cover
1,469 acres. Edward MacDowell Lake can store almost 4.2
billion gallons of water for flood control purposes. This is
equivalent to 5.4 inches of water covering its drainage area of
44 square miles.

The Corps operates a small picnic area at the top of the dam
with seven picnic tables and 11 fireplaces. However, most of
the reservoir lands (1,030 acres) are licensed by the Corps to
the New Hampshire Department of Fish and Game, which
conducts a fish and wildlife management program. Canoes,
rowboats, and boats having motors of up to three horsepower
are permitted on Edward MacDowell Lake. A stream that
winds through Dinsmore Swamp, which is a 600-acre marshy

area located on project lands, is particularly popular with
canoeists. Project lands also offer irails for hiking and cross-
country skiing; snowmobile trails; undeveloped open space for
ball playing and other sporting activities; drinking water; and
sanitary facilities.

Edward MacDowell Lake is stocked by the state with trout
and bass. The three miles of Nubanusit Brook that wind
through project lands offer warm water fishing for bass, pickerel,
brown bullhead, and perch. Ice fishing is permitted. The state
stocks pheasant for hunters, and there is in-season hunting
and/or trapping for ruffed grouse, woodcock, beaver, deer,
rabbit, fox, raccoon, fishercat, and mink.
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Franklin Falls Dam

¥ranklin Falls Dam

Franklin Falls Dam in Franklin is located on the Pemige-
wasset River, which joins with the Winnipesaukee River about
three miles downstream to form the Merrimack River. From
Concord, it can be reached by taking U.S. Route 93 to Route
127 south, or U.S. Route 3 to Route 127 north.

Franklin Falls Dam is a key unit in the comprehensive plan
of flood damage reduction for the Merrimack River Basin. It
provides flood protection to communities along the entire
length of the Merrimack River, including Franklin, Northfield,
Boscawen, Canterbury, Concord, and Bow. Along with
Blackwater Dam and the dams at Hopkinton and Everett
Lakes, Franklin Falls Dam also reduces flooding in the principal
industrial and residential centers on the Merrimack River,
including Manchester and Nashua and the Massachusetts cities
of Lowell, Lawrence, and Haverhill.

Construction of the project began in November 1939 and
was completed in October 1943 at a cost of $7.9 million. The
work involved:

» Relocating a cemetery in Hill;

» Moving several homes on the floodplain in Hill to other

locations;

* Demolishing several homes located on the floodplain in

Hill; and

» Relocating about nine miles of Route 3A.

The project consists of an earthfill dam with stone slope
protection 1,740 feet long and 140 feet high; two gated horseshoe
conduits, each 19 feet high, 22 feet wide, and 542 feet long;
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and a chute spillway founded on rock with a concrete weir 546
feet long. The weir’s crest elevation is 27 feet below the top of
the dam.

Franklin Falls Dam has a permanent pool of 440 acres with
a maximum depth of about seven feet. The flood storage area
of the project totals 2,800 acres. This acreage extends about
12.5 miles upstream through the towns of Hill, Sanbornton,
New Hampton, and Bristol, and ends at Ayers Island Dam in
Bristol, which is owned by the Public Service Company of
New Hampshire. The project and associated lands cover 3,683
acres. Franklin Falls Dam can store up to 50.2 billion gallons
of water for flood control purposes. This is equivalent to 2.8
inches of water covering its drainage area of 1,000 square
miles, which represents the largest drainage area upstream of
the 35 dams built by the Corps’ New England Division.

There are two hydroelectric power plants upstream of
Franklin Falls Dam, within the reservoir area, that are owned
and operated by private interests. One plant, Salmon Brook
Station, is situated at the Giles Pond Dam on Salmon Brook in
Franklin, approximately .75 mile from Franklin Falls Dam.
This facility was built on Corps land and produces 0.2
megawatts of power, which is sold to the Public Service
Company of New Hampshire. The second plant, Newfound
Hydroelectric, is situated at the Newfound Hydroelectric Dam
on the Newfound River in Bristol, approximately 11 miles
upstream of Franklin Falls Dam. This facility, which lies on
private property but discharges within the Franklin Falls reser-
voir area, produces 1.5 megawatts of power, which is also sold
to the Public Service Company of New Hampshire. A third



hydroelectric power facility, Eastman Falls Station in
Franklin, is at Eastman Falls Dam, about 1.5 miles down-
stream of Franklin Falls Dam. Situated on private property,
Eastman Falls Station is owned by the Public Service
Company of New Hampshire. The 440-acre permanent pool
behind Franklin Falls Dam is created by the backwaters of the
Eastman Falls Dam, which requires this pool to generate power.

The Corps has issued a license to the New Hampshire
Department of Resources and Economic Development to con-
duct a recreation, forestry, and fish and wildlife management
program on 3,682 acres of reservoir lands. Designated snow-
mobile trails, also used for hiking, cross-country skiing, and
dog sled training, are available within the project. A 12.5-mile
section of the Pemigewasset River flows through project
lands, offering the public canoeing and other types of boating.
The Pemigewasset River also offers cold water fishing and ice
fishing for bass, pickerel, perch, brown bullhead, and occa-
sionally salmon. Trout are stocked by the state in the Smith
River in Bristol, near scenic Profile Falls, a popular spot with
visitors located about eight miles north of the dam. For
hunters, the state stocks pheasant and partridge, and in-season
hunting and/or trapping is available for deer, raccoon, wood-
cock, fox, beaver, duck, and occasionally bear.

Hopkinton-Everett Lakes

The dam at Hopkinton Lake, located on the Contoocook
River in Hopkinton, and the dam at Everett Lake, located on
the Piscataquog River in Weare, are connected by a two-mile-
long canal and in moderate to severe flooding are operated as
a single flood damage reduction project. From Concord, the
dam at Hopkinton Lake can be reached by travelling on U.S.
Route 89 north to Route 9 (and 202) west to Route 127 north.
From Manchester, the dam at Everett Lake can be reached by
taking either Route 114 west through the Riverdale section of
Goffstown, then right along River Road for about five miles,
or the Everett Turnpike to Route 101 west to Route 114 west
to Route 13 north.

The Hopkinton-Everett Lakes project provides flood pro-
tection to residential, commercial, and industrial property
downstream on the Contoocook and Piscataquog rivers, which
are tributaries of the Merrimack River. Hopkinton Lake pro-
tects the communities of Concord (including the Contoocook
and Penacook sections), Boscawen, Canterbury, and Bow,
while Everett Lake protects Manchester (including the
Riverdale section) and Goffstown. Operating in conjunction
with other Corps dams in the Merrimack River Basin, the pro-
ject also helps protect major industrial centers along the
Merrimack River, including Nashua and the Massachusetts
communities of Lowell, Lawrence, and Haverhill.

In November 1927, New England rivers and strcams,
including the Merrimack River and its tributaries, went on a
rampage. The resulting floods claimed several lives and
caused serious flood damage. Less than nine years later, in
March 1936, the worst flood in three centuries inundated the
castern and central United States. In New England, floodwaters

Hopkinton Lake

claimed 24 lives, left 77,000 people homeless, and caused
damage in New Hampshire and Massachusetts estimated at
$36 million ($350 million in today’s dollars).

As aresult of this devastation, New Hampshire and Mass-
achusetts soon initiated a comprehensive plan to reduce the
Merrimack River Basin’s disastrous flooding potential. In June
1938, Congress approved the construction of the Hopkinton-
Everett dams as part of a coordinated system of flood control
for the basin. When completed, the Hopkinton-Everett Dams
would provide assurance that the horrors of the 1927 and 1936
floodwaters would not ravage communities in central and
southern New Hampshire and northern Massachusetts. In
September 1938, barely three months after Congress approved
the project, the basin again suffered crippling flood losses when
the most powerful hurricane ever to hit the region slammed
into the northeast, overflowing riverbanks and causing
widespread destruction. This storm served as a reminder that
devastating floods could strike at any time and wreak havoc
with lives and property.

Despite all good intentions, roadblocks soon appeared. One
major problem revolved around reimbursement from
Massachusetts to New Hampshire to compensate for the
economic losses New Hampshire would incur by storing
floodwaters behind the proposed dams.

It wasn’t until 1957 that the state legislatures of New
Hampshire and Massachusetts established the Merrimack
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River Valley Flood Control Commission, which cleared these
roadblocks and smoothed the way for the project’s construc-
tion. An interstate compact was approved and the Corps initi-
ated design studies. Construction of the dams began in
November 1959 and was completed in December 1962 at a
cost of $21.5 million. The work included relocating portions
of Routes 9, 202, 114, and 127; utilities; an abandoned rail-
road; and four cemeteries.

Hopkinton Lake consists of an earthfill dam with stone
slope protection 790 feet long and 76 feet high; three gated
square concrete conduits, each measuring 11 feet high and 11
feet wide, with two conduits 124 feet long and the third 128
feet long; and a spillway excavated in rock. The spillway at
Hopkinton Lake is unusual in that instead of being located
adjacent to the dam as most spillways are, it is located about
1.8 miles east of the dam. The spillway, situated across Cressy
Brook, has a concrete weir 300 feet long with a crest elevation
21 feet lower than the top of the dam. Everett Lake consists of
an earthfill dam with stone slope protection 2,000 feet long
and 115 feet high; a gated circular concrete conduit eight feet
in diameter and 350 feet long; and a spillway excavated in
rock with a concrete weir 175 feet long. The weir’s crest ele-
vation is 17 feet lower than the top of the dam.

The project also has four earthfill dikes with stone slope
protection (two at each dam) totalling 16,300 feet in length. At
Hopkinton Lake, Dike One is located on Elm Brook, about .25
mile east of the dam, and is 5,220 feet long with a maximum
height of 66 feet. Dike Two, located adjacent to the spillway
across Cressy Brook about 1.8 miles east of the dam, has a
length of 4,400 feet and a maximum height of 67 feet. At
Everett Lake, Dike Three, located on Stark Brook about five
miles north of the dam near the intersection of Routes 13 and
Winslow Road, is 4,050 feet long with a maximum height of
50 feet. Dike Four, located on Route 77 about five miles north
of the dam and .5 mile west of Dike Three, is 2,630 feet long
with a maximum height of 30 feet.

The features that distinguish the dams at the Hopkinton-
Everett Lakes project from other Corps-built dams in New
England are two canals that act in conjunction to divert the
floodwaters of the Contoocook River stored behind the dam at
Hopkinton Lake to the flood storage area behind the dam at
Everett Lake. During minor and moderate flooding, there is
enough flood storage area behind the dam at Hopkinton Lake
to store the floodwaters from the Contoocook River, and there
is enough storage area behind the dam at Everett Lake to hold
back floodwaters from the Piscataquog River. However, when
major flooding occurs, there is not enough land behind the
dam at Hopkinton Lake to hold the large volume of floodwaters
from the Contoocook River. If not held back, these floodwaters
would race downstream and threaten lives and property. There
is, however, enough land behind the dam at Everett Lake on
the Piscataquog River to hold not only potentially damaging
floodwaters from the Piscataquog River, but also the excessive
floodwaters from the Contoocook River that the dam at
Hopkinton Lake cannot contain. The two canals act together to
direct Contoocook River floodwaters from behind the dam at
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Hopkinton Lake to the flood storage area behind the dam at
Everett Lake.

Canal I 1s located about .25 mile upstream of the dam at
Hopkinton Lake and diverts water from the Contoocook River
into Elm Brook Pool, situated behind the dam. The earthen
canal is lined with rock and is approximately 4,000 feet long
and 120 feet wide. Canal 11 is situated roughly halfway
between the two dams; it is this canal that connects the flood
storage area behind the dam at Hopkinton Lake with the flood
storage area behind the dam at Everett Lake, allowing the two
dams to function as a single unit. This canal has a total length
of 10,400 feet (about two miles), of which 8,400 feet was cut
in earth with a width of 160 feet. The upper 2,000 feet of the
canal is Drew Lake, a natural body of water with a width
roughly the same as the rest of the canal. During major flooding,
floodwaters pass from the Contoocook River to Canal 1 to Elm
Brook Pool, then pass into Canal II to Everett Lake.

Most flooding on the Contoocook River is either minor or
moderate and does not require the transfer of excessive flood-
waters through the canals. Since the project’s completion in
December 1962, the diversion of Contoocook River floodwa-
ters from behind the dam at Hopkinton Lake to the flood stor-
age arca behind the dam at Everett Lake has occurred only
seven times, the last in April 1987 when the combined reser-
voir area of the two dams was filled to 95 percent of capacity,
its highest level ever.

The flood storage area behind Hopkinton Lake totals 3,700
acres and extends about 8.5 miles upstream through Henniker
to the Contoocook Valley Paper Company. This acreage
includes areas that are normally empty and areas that have per-
manent bodies of water. Some of the larger bodies of water
behind the dam at Hopkinton Lake include the 220-acre per-
manent pool on the Contoocook River, which has a maximum
depth of 14 feet; the 456-acre Elm Brook Pool; the 47-acre
Drew Lake, which makes up the upper 2,000 feet of Canal II;
and two lakes, approximately 87 and 35 acres respectively,
located within the confines of Stumpfield Marsh. The flood
storage area behind Everett Lake totals 2,900 acres and
extends westerly up the Piscataquog River in Weare; northerly
up Choate Brook, which lies mostly in Weare with a small
portion lying in Dunbarton; and northerly up Stark Brook in
Dunbarton. This acreage includes a 130-acre permanent pool
with a maximum depth of 15 fect. Together, the flood storage
areas behind both dams can hold 52.6 billion gallons of water,
which would cover approximately 8,000 acres (12.5 square
miles). This is equivalent to 6.8 inches of water covering its
drainage area of 446 square miles. The lakes and all associated
project lands cover 9,945 acres.

The Hopkinton-Everett Reservoir area offers the public a
wide variety of recreational opportunities. At Hopkinton Lake,
the recreational area situated behind the dam, known as Elm
Brook Park, offers boating, a boat ramp, and swimming on a
300-foot-long beach. Elm Brook Park also has 130 picnic tables
and 62 fireplace grills; four picnic shelters; a .5-mile-long nature
trail; horseback riding over several miles of project roads; cross-
country skiing; snowmobiling on designated trails; an open field



Canal Il (both photos) connects the flood storage area behind the dam at Hopkinton Lake with the flood storage area behind the dam at Everett
Lake, allowing the dams to function as a single unit. Canal Il is a 10,400-foot-long strait, of which the upper 2,000 feet is Drew Lake (above left).
Floodwaters pass from Elm Brook Pool behind the dam at Hopkinton Lake to Drew Lake! Canal I1. These Sfloodwaters then flow down the canal
and empty into the flood storage area behind the dam at Everett Lake. The photo (above right) shows the end of Canal Il as it empties into the
Everett Lake flood storage area.

for ball playing and other sporting activities; drinking water; and
sanitary facilities. Other recreational activities popular at Elm
Brook Park include canine field trials, which test a dog’s
temperament, skill, and ability for tracking, hunting, and guard-
ing, and the flying of radio-controlled model airplanes.

The Corps has issued a license to the New Hampshire
Department of Resources and Economic Development
(DRED) to conduct a forestry and fish and wildlife manage-
ment program on 3,282 acres of land at Hopkinton Lake. As a
result, Hopkinton Lake offers excellent fishing and hunting
opportunities. The various bodies of water behind the dam,
including Elm Brook Pool, Drew Lake, and the two lakes at
Stumpfield Marsh, offer what many consider to be some of the
best bass fishing in the state. There is also year-round fishing
in these areas for self-sustaining perch, pickerel, and brown
bullhead. Ice fishing is permitted. Hunters will find state-
stocked pheasant, as well as ruffed grouse, quail, duck, and
geese. In addition to the good fishing and hunting available at
Stumpfield Marsh, this 700-acre area (including approximately
122 acres of water and 578 acres of woodlands) provides a
waterfowl nesting area for species such as wood duck, mal-
lard, hooded merganser, and black duck. One of the few blue
heron rookeries in the state is located in Stumpfield Marsh,
which lies undisturbed, as it was before the Hopkinton-Everett

dams were built.

Stumpfield Marsh is part of the land that is licensed by the
Corps to DRED, but the marsh area itself is managed in coop-
eration with the Fish and Game Department. The Corps also
leases about 13 acres of land at Hopkinton Lake to New
England College in Henniker for baseball, football, soccer,
field hockey, and outdoor basketball.

At Everett Lake, the Corps has issued a license to DRED to
conduct a forestry and fish and wildlife management program
on 2,957 acres of land. Another 50 acres of land are leased to
DRED to operate Clough State Park, which offers 110 wooden
and 60 concrete picnic tables; two picnic shelters; about 80
fireplace grills; swimming on 900 feet of beach; boating for
canoes, sailboats, and rowboats (boats with motors are prohib-
ited); a boat ramp; an open field for ball playing and other
sporting activities; drinking water; and sanitary facilities.
About 15-20 miles of old roads at Everett Lake, including old
Route 77, Bassett Mill Road, and the lower end of Sugar Hil}
Road, provide cross-country skiing trails and designated trails
for snowmobiling.

Everett Lake offers good year-round fishing for self-
sustaining bass, pickerel, and brown bullhead. The state stocks
brook, brown, and rainbow trout in the Piscataguog River,
which empties into Everett Lake. The 19-acre Stark Pond

NEw HAMPSHIRE

37



Everett Lake

Waterfowl Marsh Area, which lies on reservoir lands and is

managed by DRED, offers fishing for self-sustaining perch,

pickerel, and brown bullhead. There is in-season hunting tfor
state-stocked pheasant, as well as ruffed grouse, woodcock,

bear, deer, and rabbit.

Otter Brook Lake

The dam at Otter Brook Lake in Keene is located on Otter
Brook, a tributary of the Branch River, which in turn is a tribu-
tary of the Ashuelot River. From Keene, the project can be
reached by traveiling two miles east on Route 101 to Branch
Road.

In conjunction with Surry Mountain Dam, Otter Brook
Lake provides flood protection to Keene, Swanzey, Win-
chester, and other communities along the Ashuelot River.
Along with other Corps dams, Otter Brook Lake helps reduce
flooding along the Connecticut River.

Construction of the project began in September 1956 and
was completed in August 1958 at a cost of $4.4 million. The
project consists of an earthfill dam with stone slope protection
1,288 feet long and 133 feet high; a gated concrete horseshoe
conduit, six feet in diameter and 589 feet long; and a chute
spillway founded on rock with a concrete weir 145 feet long.
The weir’s crest elevation is 21 feet lower than the top of the
dam. The work included relocating Branch Road and a portion
of Route 9.
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Otter Brook Lake

Otter Brook Lake contains a 70-acre recreation pool that has
amaximum depth of 18 feet. The flood storage arca of the
project totals 375 acres and extends about 2.3 miles upstream
into Roxbury. The lake and all associated project lands cover
582 acres. Otter Brook Lake can store 5.7 billion gallons of
water for flood control purposes. This is equivalent to seven
inches of water covering its drainage arca of 47.2 squarc miles.

Otter Brook Lake features a popular recreational area one
mile north of the dam that is accessible only from Route 9 and
is situated about four miles east of Keene. It offers a picnic
area with 90 tables and 55 fireplace grills; swimming on a
400-foot-long beach; a change house; boating for canoes, row-
boats, sailboats, and boats with electric motors (gas-powered
motors arc prohibited); a boat ramp; a ball field; snowmobil-
ing: cross-country skiing; drinking water; and sanitary facili-
tics. Otter Brook, both upstream and downstream of the lake,
is stocked by the state with brook and rainbow trout, and the
lake supports chain pickerel, yellow perch, and bass. Ice fish-
ing is permitted. There is in-scason hunting and/or trapping for
decr, beaver, muskrat, fisher, and wild turkey.

Surry Mountain Lake

The dam at Surry Mountain Lake is located on the Ashuelot
River in Surry, about five miles north of downtown Keene and
.5 mile north of the Keene-Surry line, on Route 12A.

In conjunction with Otter Brook Lake, Surry Mountain Lake



provides flood protection to downstream communities on the
Ashuelot River, including Keene, Swanzey, Winchester, and
Hinsdale. Along with other Corps dams, Surry Mountain Lake
also helps reduce flooding along the Connecticut River.

Construction on the project began in August 1939 and was
completed in October 1941 at a cost of $2.8 million. The pro-
Ject consists of an earthfill dam with stone slope protection
1,800 feet long and 86 feet high; a concrete horseshoe conduit
10 feet in diameter and 383 feet long; and an L-shaped spill-
way excavated in rock with a concrete weir 338 feet long. The
weir’s crest elevation is 18 feet lower than the top of the dam.
The work included relocating a portion of Route 12A and a
utility line.

Surry Mountain Lake contains a 260-acre recreation pool
with a maximum depth of 15 feet that was established in 1962
at the request of the town. The flood storage area of the project
totals 970 acres and extends about five miles upstream. The
lake and all associated project lands cover 1,779 acres. Surry
Mountain Lake can store almost 10.6 billion gallons of water
for flood control purposes. This is equivalent to 5.9 inches of
water covering its drainage area of 100 square miles.

The Surry Mountain Recreation Area, which is accessible
on Route 12A from Keene (about .75 mile north of the dam
entrance), offers visitors many recreational opportunities. A
large picnic area offers 80 tables and 45 fireplace grills. There
is a 600-foot-long sandy beach and swimming area, and a boat
ramp is available for those who enjoy canoeing, sailing, and
motorboating. The .75-mile-long Beaver Lodge Nature Trail is

Surry Mountain Lake

popular with hikers. Cross-country skiers and snowmobilers
enjoy the old abandoned roads and the five acres of open field,
which are also used for ball playing and other sporting activi-
ties. The recreation area also has a change house, drinking
water, and sanitary facilities.

Fishing opportunities abound within the project. Surry
Mountain Lake offers self-sustaining largemouth and small-
mouth bass, pickerel, brown bullhead, and yellow perch. A
section of the Ashuelot River that runs through project lands
offers streamside fishing for state-stocked brook and rainbow
trout. Ice fishing is permitted. There is in-season hunting
and/or trapping for state-stocked pheasant, as well as deer,
ruffed grouse, woodcock, wild turkey, raccoon, fox, fisher,
beaver, mink, and otter.

Visitors are encouraged to enjoy the panoramic view from
atop the dam, which reveals the wide U-shaped valley encom-
passing Surry Mountain Lake. The scenery is especially spec-
tacular during the foliage season. Wildlife is abundant
throughout the project area, and several waterfowl species
thrive in the shrub swamp at the upper end of the lake. The
project’s diverse habitat also supports many species of birds,
including the broad-winged hawk, herring gull, osprey,
kestrel, and songbirds. Whitetail deer and black bear have also
been spotted utilizing their natural environment.

The privately-owned Surry Mountain Campground lies on
nonfederal land adjacent to the project area and offers 35 campsites.
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Completed in 1986, the Beaver Brook project in Keene has already
prevented an estimated $1.6 million in flood damages. The project
includes a 250-foot-long concrete dam across Three Mile Swamp
(center) and a 1,]100-foot-long dike that runs parallel to Route 10
(left).

Beaver Brook, Keene

The Beaver Brook Local Protection Project in Keene is
located on Beaver Brook, a tributary of the Ashuelot River.
It is about 42 miles west of Manchester.

The project reduces flood damages to residential, commer-
cial, industrial, and public property along a 3.5-mile-long
reach of Beaver Brook. This reach begins at Three-Mile
Swamp and flows southerly for 2.5 miles before it enters
Keene’s business district in the heart of the city. Beaver Brook
then flows for about one mile through the business district .
before joining The Branch, which then flows into the Ashuelot
River immediately outside of the downtown area.

Flooding along this 3.5-mile-long reach of Beaver Brook,
particularly along the one mile of stream that passes through
Keene’s business district, has been a recurring problem. The
business district, from Water Street to Beaver Brook’s conflu-
ence with the Ashuelot River, is home to much of the city’s
commerce and industry and some of Keene’s oldest and more
densely populated neighborhoods. Since 1927, floodwaters

from Beaver Brook have caused extensive damage to this area.

Four of the more damaging floods on Beaver Brook in the last
40 years occurred in November 1950, October 1959, April
1960, and December 1973. The worst flooding on record, the
hurricane of September 1938, caused damages totalling S1.1
million along the Ashuelot River and its tributaries. Along
Beaver Brook, these losses were estimated at $218,000 and
included damage to 347 homes, 15 commercial firms, and 10
industrial plants.
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The Beaver Brook Local Protection Project was built
between May-November 1986. Its construction dramatically
demonstrates how a project can prevent damage during unex-
pected flooding. Only six months after it was completed at a
cost of $2.7 million, the project prevented an estimated $1.6
million in flood damages during the heavy rains of April 1987.

The project was built under Section 205 of the Continuing
Authorities Program and is operated and maintained by Keene.
Work on the project consisted of replacing an existing 190-
foot-long stone dam located at Three Mile Swamp with a 250-
foot-long concrete dam and spillway. Three Mile Swamp is a
natural flood storage wetland that is about six feet deep. The
concrete dam and spillway is designed so that Three Mile
Swamp will maintain its existing water level during non-flood
periods and temporarily store floodwaters during periods of
heavy rainfall and/or snowmelt. When filled to capacity, flood-
waters behind the dam would cover 106 acres, including low-
lands that lie adjacent to Three Mile Swamp. The dam does not
eliminate flooding on Beaver Brook; instead, it temporarily
stores floodwaters in the natural flood storage retention area of
Three Mile Swamp and the adjacent lowlands, preventing these
floodwaters from racing downstream and posing threats to lives
and property, especially in Keene’s business district. Two
carthfill dikes, totalling approximately 1,285 feet, were con-
structed to protect Route 10, situated adjacent to Three Mile
Swamp, from flooding when the dam is storing floodwaters in
the wetland. Dike A begins at the dam and runs parallel to
Route 10. It is approximately 1,100 feet long, has a maximum
height of 12 feet, and has stone slope protection. Dike B, which
runs perpendicular to Route 10, is about 185 feet long and has a
maximum height of eight feet. Slope protection in the section
of Beaver Brook between Water and Marlboro streets consists
of precast concrete paving blocks (gridblock), and was built on
the lower four feet of each bank. Approximately 1,480 feet of
slope protection was built on the left bank, and approximately
1,585 feet was constructed on the right bank. An 80-foot-long
retaining wall was constructed on the right bank of Beaver
Brook, in the section between Water and Marlboro streets. The
wall consists of precast concrete blocks and has a maximum
height of nine feet.

Important to the project are city-built retaining walls, situat-
ed on both banks in the section of channel between Water and
Marlboro streets. These walls, constructed in previous years to
help control Beaver Brook flooding, act in conjunction with
the Corps-built works to provide flood protection to Keene.
On the left bank, the retaining walls consist of approximately
120 feet of granite block and about 150 feet of gabion; on the
right bank, the retaining wall consists of approximately
85 feet of gabion.



Cocheco River, Farmington

The Cocheco River Local Protection Project in Farmington
is located along the Cocheco River. The entire project protects
about 45 acres of industrial, commercial, and residential prop-
erty in the center of Farmington.

The limited channel capacity of the Cocheco River
frequently caused the river to overflow, resulting in flood
damage to the center of Farmington. The town suffered seri-
ous flood damage in March 1936 and May 1954. This limited
channel capacity was aggravated by periodic ice jams. Cakes
of ice that had lodged against obstructions in the river, such as
debris and several small wooded sand bars and islands,
plagued Farmington for many years and was the cause of most
of the area’s flooding.

To increase the channel capacity of the Cocheco River, the
Corps built a project on the upper part of river between the
Central Street Bridge and the South Main Street Bridge. The
work, constructed under Section 205 of the Continuing
Authorities Program, was completed between June-November
1956 and cost $87,500. The project was turned over to
Farmington for operation and maintenance.

The Cocheco River Local Protection Project extends along 7,800 feet
of the Cocheco River and is divided into upper and lower halves by
the South Main Street Bridge (center). This photo shows the entire
project as it winds through Farmington.

In January 1957, however, ice cakes, flowing from the
upper part of the Cocheco River between the Central Street
and South Main Street bridges to the lower part of the river,
below the South Main Street Bridge, lodged in the vicinity
of Dames Brook, located about 2,000 feet below the South
Main Street Bridge. The river overflowed and caused consid-
erable flood damage to one of Farmington’s major industrial
employers. Town officials, businessmen, and manufacturers,
weary of the periodic ice jams that continually jeopardized
their community, approached the Corps and emphasized the
importance of a project that would extend to the lower part of
the Cocheco River the same degree of protection afforded to
the upper river by the existing project. The Corps responded
by constructing a project on the lower river between June-
November 1959 at a cost of $48,600. This work was also con-
structed as a small project under Section 205 of the Continuing
Authorities Program, and was turned over to Farmington for
operation and maintenance.

The entire project extends along a 7,800-foot-long stretch of
the Cocheco River. It begins at the Central Street Bridge and
ends at a point 4,700 feet downstream of the South Main
Street Bridge.

Work completed on the upper part of the river centered mostly
on the approximately 3,100 feet of river between the Central
Street and South Main Street bridges. It involved constructing
about 3,000 feet of earthfill dike along the left bank of the river.
The dike, constructed of materials excavated from the channel,
begins at point about 200 feet downstream of the Central Street
Bridge and ends at the South Main Street Bridge. Along the left
bank of the river, approximately 125 feet of concrete floodwall,
10-12 feet high, was constructed. The wall extends from the
existing masonry wall at the Central Street Bridge to the begin-
ning of the earthfill dike. A concrete cap was constructed on the
existing masonry wall to give the wall additional height, thereby
providing an extra measure of flood protection. Also included
was enlarging and straightening about 3,100 feet of the Cocheco
River, straightening about 600 feet of the Mad River at its con-
fluence with the Cocheco River, removing an abandoned wood-
en dam, and clearing and snagging about 2,000 feet of the
Cocheco River. This work extended from the South Main Street
Bridge to the mouth of Dames Brook.

Work completed on the lower part of the river, below the
South Main Street Bridge, involved widening and deepening
about 4,000 feet of the Cocheco River, beginning at the South
Main Street Bridge and extending downstream; snagging and
clearing an additional 700 feet of the Cocheco River, beginning
at the point where the aforementioned widening and deepening
ended; constructing 200 feet of earthfill dike with stone slope
protection along the left bank, just downstream of the bridge
from materials excavated from the channel and straightening
and widening the lower end of Dames Brook, from the Elm
Street Bridge to its confluence with the Cocheco River.

In the early 1960’s, the project suffered significant flood
damage. Consequently, the Corps repaired and restored the
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project between September-December 1964. This work includ-
ed widening and reshaping the channel; constructing stone
slope protection at areas subject to severe erosion; and con-
structing a deflecting stone groin at the confluence of the Mad
and Cocheco rivers. The work was completed under Section
205 of the Continuing Authorities Program and cost $47,000.
In April 1984, heavy flooding significantly eroded two sec-
tions of the 3,000-foot-long dike on the upper part of the river.
Emergency repairs included placing stone slope protection
along these eroded areas and repairing a drain pipe. This work,
constructed under the Corps’ emergency repairs authority
(Public Law 99 of the Flood Control Act of 1941), was accom-
plished between September-October 1985 and cost $137,000.

Israel River, Lancaster

The Israel River Local Protection Project in Lancaster is
located on the Israel River, about 93 miles north of Concord.
The project is approximately 0.5-mile upstream of the Main
Street Bridge, and approximately 1,000 feet upstream of the
covered bridge on Mechanic Street. The project was built at
the site of a former wooden dam owned by the Twin State
Gas and Electric Company. The Israel River flows into the
Connecticut River about 1.5 miles downstream.

The project protects about 12 acres of commercial,
industrial, and residential property in the center of Lancaster,
including the Town Hall and police station, from flooding due
to ice jams.

The Israel River is a steep, mountainous stream that be-
comes relatively flat as it flows through Lancaster. During the
winter, large amounts of ice form upstream and float down-
stream to these flatter reaches, where it adheres to the bottom
of the channel, particularly in the area of the Main Street
Bridge in the center of town. These ice jams reduce the channel
depths and limit the flow capacity of the river, causing the river
to overflow its banks and flood public and private property.
Since 1895, Lancaster has suffered more than 20 ice jam
floods, the most serious occurring in March 1968. In March
1970, the Corps constructed an emergency rock dike across the
Israel River at a point immediately upstream from the mouth of
Otter Brook. The purpose of the dike was to hold floating ice
upstream until a permanent structure could be constructed.

Construction of the present project began in May 1980 and
was completed in September 1981 at a cost of $552,000. It was built
under Section 205 of the Corps Continuing Authorities Program.

The project consists of a 160-foot-long, six-foot-high weir,
made of earth and rock. The weir impounds ice and prevents it
from flowing downstream and lodging against the Main Street
Bridge. It is protected by layers of gabion, which are steel wire
mesh baskets filled with stone, and is covered with 3-5 inches of
concrete, which protects the gabion wires from cutting and other
damage caused by ice and debris. A sheet of steel constructed
along the center of the weir helps prevent water from flowing
through the structure. Four openings in the weir, each four feet
wide, provide passage for migratory fish. These openings con-
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A 160-foot-long weir across the Israel River in Lancaster is designed
to impound ice, reducing the threat of ice jams downstream. The
project protects about 12 acres of commercial, industrial, and
residential property.

tain slots for wooden stoplogs, which are inserted in late fall to
prevent water from passing through the weir and insure a winter
pool of about 56 acres behind the weir. The stoplogs are
removed in the spring. There is a three-foot-deep stilling basin,
lined with gabion, located immediately downstream of the weir.
Water coming through the weir at a high velocity hits the still-
ing basin, which dispels the water’s energy and considerably
slows its acceleration. Also, a 90-foot-long earthfill dike with
stone slope protection was constructed in a low area adjacent to
the weir’s right abutment. The dike, with a maximum height of
10 feet, confines the river when it is restricted by ice jamming
at the weir.

Because of the project’s unique design, it is monitored by
the Corps of Engineers to measure its effectiveness.

Keene

The Keene Local Protection Project is located along the
Ashuelot River in Keene and Swanzey.

The project increases the Ashuclot River’s channel capacity,
allowing the reservoir behind the dam at Surry Mountain Lake,
located five miles upstream, to empty more rapidly. This in-
creased channel capacity improves the river’s flow conditions,
which in turn reduces local flooding in Keene, improves the effi-
ciency of drains and sewers in Keene during high water periods,
and helps reduce flooding on farm fields situated along the river.



Construction was accomplished between June-August 1954
at a cost of $44,100. The project is maintained by Keene.

The project involved snagging and clearing approximately
22,800 feet of the Ashuelot River, beginning at the railroad
bridge in Keene and extending to the covered bridge at
Swanzey Station in Swanzey. The work included removing
trees, brush, and other debris in the river.

The work also involved the excavation of two cutoff or
“short cut” channels. The Ashuelot River flows in a north-
south direction. However, two sections of the river in Keene
and Swanzey meandered back and forth in an east west direc-
tion for several thousand feet. The cutoff channels bypass these
winding, roving sections of channel and provide a “short cut”
route for the river, allowing a more direct north-south flow.
Where once the river meandered east-west for a total of 5,600
feet, the two cutoff channels now permit the river to flow in a
north-south direction for approximately 1,800 feet. One cutoff
channel is located in the vicinity of the mouth of the South
Branch in Swanzey, and the second is 500 feet above the
mouth of White Brook in Keene.

Lincoln

The Lincoln Local Protection Project is located on the East
Branch of the Pemigewasset River in Lincoln, about 80 miles
north of Concord. The East Branch joins with the Pemigewasset
River about one mile downstream of the project.

The project provides flood protection along the right bank
of the river in the vicinity of the Mill Shopping Mall, the site
of a paper mill at the time the project was constructed.

In October 1959, Lincoln and other communities in north-
ermn New England experienced severe flooding. A locally-built
wooden crib dike on the East Branch of the Pemigewasset
River, which provided flood protection to the former paper
mill, was seriously damaged by the flood. Although the paper
mill did not suffer any flood damage, it was feared that addi-
tional flooding, however minor, might cause the dike to fail
and leave the paper mill vulnerable to flood damage. Lincoln
officials, fearful of losing what was at that time the town’s
major employer, asked the Corps to repair and restore the dike.
The restoration and repair work took place between July-
December 1960 and cost $140,000. The project is operated
and maintained by Lincoln.

The Keene Local Protection Project involved the excavation of two
“short cut” channels in the Ashuelot river that eliminated winding
sections of stream. The sections of the Ashuelot River between the
white arrows in the above photographs delineate the *“short cut”
channels. One cutoff channel is located in the vicinity of the mouth of
the South Branch in Swanzey (left), and the other is 500 feet above
the mouth of White Brook in Keene.
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The Lincoln Local Protection Project, located on the East Branch of
the Pemigewasset River, involved restoring 1,400 feet of existing dike
on the right bank of the river (above) and excavating 1,350 feet of
channel.

The project begins at a dam that was owned by the former
paper mill and extends 1,450 feet downstream along the west
bank of the East Branch of the Pemigewasset River. Work -
included restoring 1,400 feet of existing dike. This dike begins
at the dam’s west abutment and extends 1,450 feet down-
stream along the river’s right bank. The restoration work
included the placement of stone slope protection; constructing
230 feet of earthfill dike with stone slope protection beginning
at the dam’s west abutment and extending northerly; and exca-
vating 1,350 feet of channel. The October 1959 flood washed
much of the stone protection covering the dike into the East
Branch of the Pemigewasset River. The Corps removed these
stones and boulders from the river, and those stones with a cir-
cumference larger than six inches became part of the stone
slope protection constructed by the Corps on the restored dike.
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Nashua

The Nashua Local Protection Project is located at the con-
fluence of the Nashua and Merrimack rivers in Nashua, about
18 miles south of Manchester. The project protects about 70
acres of industrial and residential property in the lower section
of the city.

Nashua experienced serious flooding in both March 1936
and September 1938. In 1936, the lower section of the city was
flooded to depths ranging from ten to 17 feet, causing damage
estimated at $1.9 million. In 1938, this area was flooded to
depths ranging from five to eight feet. Construction of the pro-
ject began in June 1946 and was completed in May 1949 at a
cost of $273,000. The project is operated and maintained by
Nashua.

The project consists of an earthfill dike approximately 3.025
feet long with a maximum height of 16 feet. The dike starts at
the Boston and Maine Railroad Bridge that spans the Nashua
River and extends easterly along the river’s right bank to the
Merrimack River. The dike then continues southerly along the
Merrimack River before ending at high ground south of
Crown Street. The dike is continuous except for three sections
of concrete floodwall. Stone slope protection was placed on
the dike in areas where the river velocities are high. Three sec-
tions of concrete floodwall, totalling approximately 400 feet
were built. One section of wall is on the right bank of the
Nashua River, near its confluence with the Merrimack River.
The other two sections are on either side of the Hudson
Bridge, along the right bank of the Merrimack River. A pump-
ing station, located adjacent to the Hudson Bridge behind the
dike, handles interior storm and sanitary drainage from an area
of 615 acres within the city. This drainage is carried through a
conduit and is discharged into the Merrimack River. A second
carthfill dike, approximately 400 feet long with a maximum
height of five feet is located approximately 600 feet south of
the 3,025-foot-long dike’s southern end, and is several hundred
feet inland from the Merrimack River. It lies perpendicular to
the river, across Cinder Road.

Stony Brook, Wilton

The Stony Brook Local Protection Project in Wilton is locat-
ed on Stony Brook, near its confluence with the Souhegan
River. It is about 18 miles northwest of Nashua. The project
reduces ice jam flooding on Stony Brook, safeguarding resi-
dential, commercial, and industrial properties in Wilton’s
downtown area.

Stony Brook was prone to flooding from heavy rainfall,
which caused serious flood damage in September 1938, June
1944, and October 1955. However, most flooding on Stony
Brook was caused by ice jams. In late winter and early spring,
ice floating downstream on Stony Brook would lodge against
obstructions in the stream, limiting its flow capacity. These
obstructions included several boulders, shoals, and logs that
supported a thick growth of brush; soil that had sloughed off



the east bank; and masonry blocks that had fallen from adjacent
walls. The ice jams caused Stony Brook to overflow its east
bank, flooding residential and commercial properties. Ice jams
caused serious flooding in March 1936, March 1968, January
1969, and January 1970. Following the flood of January 1970,
which caused record damages, town officials contacted the
Corps and requested assistance to protect property that was vul-
nerable to ice jam flooding. The Corps started and completed
the project in November 1971 at a cost $19,500. It is a small
project, built under Section 208 of the Continuing Authorities
Program, and is maintained by Wilton.

The project involved snagging and clearing trees and brush-
from a 1,000-foot-reach of Stony Brook. The project begins
near the northerly of two dams on Stony Brook and extends
1,000 feet downstream, ending about 600 feet above the inter-
section of Highland and Main streets. The removal of this
debris restored the channel to its original width of 65 feet. The
gravel and soil removed from Stony Brook was placed on the
east bank.

The Corps snagged and cleared a 1,000-foot-long stretch (between the
arrows) of Stony Brook to reduce flood damages caused by ice jums.

One of the features of the Nashua Local Protection Project is a 3,025-foot-
long dike that helps protect 70 acres of industrial and residential property.
The dike starts along the right bank of the Nashua River (top left). After
the Nashua River joins the Merrimack River, the dike continues along the
Merrimack River before ending several hundred feet past Route 111 (cen-
ter). While much of the dike is hidden under brush, a section of dike with
stone slope protection can be seen between the north and south overpasses
of Route 111. The structure behind this section of dike is the pumping sta-
tion.
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Navigation

The Corps has completed 10 navigation projects in New
Hampshire that have improved rivers, harbors, and lakes used
by commercial interests, fishermen, and the many recreational
boaters that benefit from New Hampshire's coastal and inland

waterways.
Initial work on some of the projects dates back to the 19th
century. However, most of the navigational work in today’s

rivers and harbors has been constructed by the Corps within
the past 50 years, costing an aggregate $6.65 million. (More
information on the navigational role of the Corps is available).

The following pages describe the Corps’ navigation projects
in New Hampshire. Depths given for channels and anchorages
are those at mean low water.

The project at Lake Winnipesaukee in Laconia consists of a navigable passageway through Weirs Channel (center) which connects Meredith Bay

(bottom) with Paugus Bay (top).
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NAVIGATION PROJECTS

Bellamy River

Cocheco River

Exeter River

Hampton Harbor

Isles of Shoals Harbor

Lake Winnipesaukee

Lamprey River

Little Harbor

Portsmouth Harbor and Piscataqua River

Rye Harbor
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The entrance to the Bellumy River, which flows through Newington and Dover.

Bellamy River

The Bellamy River flows through Dover into Little Bay,
which connects Great Bay to the southwest with the Pisca-
taqua River to the east, in Newington. The river today is used
only by recreational boaters.

In the latter part of the 19th and early 20th centuries, the
Bellamy River was used as a shipping channel between Great
Bay and Sawyer’s Mill in Dover, with brick being the princi-
pal commodity. Completed in 1896 to accommodate commer-
cial navigation, the project consists of a four-mile-long chan-
nel, five feet deep and 50 feet wide, extending from Little Bay
to Sawyer’s Mill, near the Route 108 Bridge. The project lies
on the west side of Dover Point.

No shipping has been reported on the river for many years.

Cocheco River

The Cocheco River flows for 34 miles in a southeasterly
direction and joins with the Salmon Falls River in Dover to
form the Piscataqua River. The Cocheco River is located
about nine miles northwest of Portsmouth and serves small
recreational and fishing vessels.

This project, completed in 1906, consists of a three-mile
long channel, seven feet deep and 60-75 feet wide (7.5 feet
deep and 50 feet wide in areas where rock was encountered),
extending up the Cocheco River from its confluence with the

US ARMY CORPS OF ENGINEERS

Salmon Falls River to Dover’s Upper Narrows area, located
near the town center. The project was built to facilitate ship-
ping, which at that time consisted chiefly of coal and building
materials. No commercial navigation has been reported on the
river for many years.

Exeter River

The Exeter River originates in Chester and follows a mean-
dering course eastward for 43 miles before emptying into
Great Bay in Newmarket, near the mouth of the Lamprey
River and about eight miles southwest of Portsmouth. The
Corps’ project is on the lower 8.3 miles of the Exeter River,
known locally as the Squamscott River, which flows through
Exeter, Newfields, Stratham, and Newmarket. Used mostly by
small recreational craft, boating activity today is limited pri-
marily to the river’s lower two miles.

The Corps began work on the Exeter River in 1882 to facili-
tate the shipment of coal from Great Bay to Exeter. This work
consisted of constructing an 8.3-mile-long channel, 40 feet
wide, extending from Great Bay to the upper wharves at
Exeter, in the vicinity of what is now the Phillips Exeter
Academy Boathouse. For the channel’s first 5.6 miles, from
Great Bay to Oxbow Cut, the channel is six feet deep. From
Oxbow Cut to the upper wharves at Exeter, the channel was
constructed to a depth of five feet. In 1903, this latter section
of channel, from Oxbow Cut to the upper wharves at Exeter,



The Cocheco River (left) joins with the Salmon Falls River (right) in Dover to form the Piscataqua River.

The mouth of the Exeter River at Great Bay in Newmarket.
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was deepened to 5.5 feet, and a five-foot-deep turning basin,
200 feet long and 110 feet wide, was constructed at the upper
wharves in Exeter.

In 1911, the Corps modified the project by straightening the
channel at the Stratham Bridge (Route 108).

Hampton Harbor

Hampton Harbor in Hampton is situated behind Seabrook
Beach and Hampton Beach, about 1.5 miles north of the New
Hampshire-Massachusetts state line. The entrance to Hampton
Harbor separates Seabrook and Hampton beaches and forms
the mouth of the Hampton River. A small lobstering fleet,
charter fishing boats, and numerous recreational craft are
based in the harbor.

The project, completed in 1965, involved:

 Constructing a 0.7-mile-long channel, eight feet deep and
150 feet wide, extending from the ocean through the
entrance to the harbor. Material dredged from the channel
was placed at the northern end of Hampton Beach in con-
junction with the federal beach replenishment project.

« Extending and raising existing state-built stone jetties on
each side of the entrance to the harbor. The existing
1,300-foot-long north jetty was extended another 1,100
feet, and the outer 300 feet of the existing 1,000-foot-
long south jetty was raised. A walking surface was con-
structed on the top of the north jetty extension for fishing.

Work at Hampton Harbor was constructed as a small pro-

Jectunder Section 107 of the Continuing Authorities Program.

Isles of Shoals Harbor

Discovered by Captain John Smith in 1614, the Isles of
Shoals are a three-mile-long cluster of eight rocky islands and
ledges located off the coast of New Hampshire and Maine.
Bisected by the boundary line of Rye, New Hampshire, and
Kittery, Maine, the Isles of Shoals are about five miles east of
Rye Harbor. Four of the islands - Star, Cedar, Smuttynose, and
Malaga are situated such that they afford a small harbor,
known as Gosport Harbor. This harbor, 32 acres in area, is
used by commercial and charter fishing boats and recreational
vessels, as well as excursion boats from Portsmouth. It is also
used by the U.S. Coast Guard out of Portsmouth during search
and rescue operations. The Isles of Shoals are popular for
summer conferences and are home to a marine biology center
operated by Cornell University.

Work in the Isles of Shoals began as early as 1821, when
private interests constructed a stone breakwater between
Malaga and Smuttynose islands. In 1904, the Corps repaired
and strengthened the breakwater to a length of 240 feet and
constructed a second stone breakwater, 700 feet long, between
Smuttynose and Cedar islands. In 1913, the Corps repaired
and strengthened the existing breakwaters and constructed a
third stone breakwater, 530 feet long, between Cedar and Star
islands. The breakwaters provide vessels with a safe refuge in
Gosport Harbor.

The entrance to Hampton Harbor separates Seabrook (left) and Hampton Beaches. The Corps constructed a channel through the entrance and

extended and raised the stone jetties on either side.
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The three breakwaters at the Isles of Shoals form Gosport Harbor, in the center of the photo. The first breakwater connects Malaga Island, the
small island at the far right, with the much larger Smuttynose Island; a second breakwater extends from Smuttynose Island across to Cedar Island
(middle of photo); and the third breakwater connects Cedar Island with Star Island.

Lake Winnipesaukee

Lake Winnipesaukee in central New Hampshire is a re-
nowned summer resort and boating center situated about 30
miles northeast of Concord. The 72-square-mile lake, the
largest in the state, has a maximum length of approximately 20
miles and a maximum width of about eight miles. The western
end of the lake, known as Meredith Bay, discharges into the
3,000-foot-long Weirs Channel, which leads into Paugus Bay,
known locally as Long Bay (Paugus Bay forms the head of the
Winnipesaukee River). Located in Laconia, Weirs Channel is
used principally by mail boats, passenger boats, and numerous
recreational craft.

The project, completed in 1882, involved constructing
a navigable passageway through Weirs Channel so that boats
could travel safely from Paugus Bay to Meredith Bay. Weirs
Channel was dredged to a depth of five feet and a width of 50
feet, and obstructing shoals were removed.

Lamprey River

The Lamprey River flows easterly for 42 miles and empties
into Great Bay in Newmarket, about eight miles west of
Portsmouth. A small recreational fleet is based near the mouth
of the river.

During the 1880s, Newmarket required 5,000 tons of coal
annually to heat large manufacturing plants, several commer-
cial establishments, and residential areas. Other commodities
shipped to the town, including salt, iron, and cement, amount-
ed to between 7,000 - 8,000 tons annually. Completed in 1883
to accommodate commercial shipping, the project consists of a
2.5-mile-long channel, five feet deep, extending from Great
Bay to the vicinity of the Route 108 Bridge in Newmarket.
The first two miles of the channel, from Great Bay to the
Lower Narrows, is 100 feet wide, and the channel’s last 0.5
mile, from the Lower Narrows to the vicinity of the Route 108
Bridge in Newmarket, is 40 feet wide.

No shipping has been reported on the Lamprey River for
many years.

Little Harbor

Little Harbor is situated between the island of New Castle
to the north and Rye to the south. The harbor’s northwesterly
end, located at the Bascule Bridge (Route 1B), leads into the
southerly end of Portsmouth Harbor. Little Harbor is used
today mostly as an access route for recreational and fishing
boats and other small craft based at Sagamore Creek, a popu-
lar boating center situated immediately northwest of the har-
bor. Small boats also use Little Harbor as a refuge.
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The entrance to the Lamprey River in Newmarket.

Commercial sailing schooners operating along the coast at Portsmouth }Iarbor and
the turn of the century needed a safe harbor of refuge as they

waited for moderate tides in Portsmouth Harbor. At that time, Plscataqua Rlvel’
Little Harbor was too shallow to accommodate these
schooners. The Corps began work in Little Harbor in 1887
and, after several modifications, completed the project in
1903. The project consists of:

» Two stone breakwaters, one on each side of the harbor
entrance. The north breakwater, off Jaffrey Point in New
Castle, is 550 feet long. The south breakwater, off Frost
Point in Rye, is 900 feet long. The breakwaters were
completed in 1894,

Formed by the confluence of the Salmon Falls and Cocheco
rivers, the Piscataqua River originates at the boundary of
Dover, New Hampshire, and Eliot, Maine, and flows south-
easterly for 13 miles to Portsmouth Harbor, comprising a par-
tial border between the two states. The last 8.8 miles of the
Piscataqua River constitute Portsmouth Harbor, which stretch-
es across New Castle, Portsmouth, and Newington, and the
Maine communities of Kittery and Eliot.

« A 3,000-foot-long entrance channel, 12 feet deep and 100 LocaFed about 50 miles northeast .Of Boston, Pommouth
. - S Harbor is the sole deep draft harbor in New Hampshire. It han-
feet wide, extending through the harbor to the vicinity of - L .
. dles about 3.5 million tons of shipping a year for New

the Bascule Bridge (Route 1B). . .

Hampshire, eastern Vermont, and southern Maine. Items
include petroleum products, rubber and plastics,iron and steel
scrap, salt, limestone, gypsum,and fish products. The harbor 1s
used by submarines from the Portsmouth Naval Shipyard in
Kittery and for fuel deliveries to Pease International Tradeport
in Newington. Portsmouth Harbor is also used extensively by a

» A 12-foot-deep anchorage basin, 700 feet long and 300
feet wide (about 40 acres in area), lying immediately
south of the entrance channel.

The commercial sailing schooners for which the project was

designed were phased out of existence in the late 1920s.
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The project at Little Harbor, situated between New Castle and Rye, included the construction of a breakwater off Frost Point (right); a breakwa-
ter off Jaffrey Point (left of the Frost Point breakwater); and an entrance channel leading up to the Bascule Bridge (bottom).

Portsmouth Harbor. The 6.2-mile-long channel, 35 feet deep and generally 400 feet wide, was widened by removing ledge in its bends, including
one at Badgers Island, just left of center in the photo.
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large lobstering fleet, charter fishing vessels, commercial fish-
ermen, excursion boats to the Isles of Shoals situated nine
miles offshore, and local and transient boats based at or visiting
the nearly 20 boating facilities in the area.

Initial work in Portsmouth Harbor began in 1881.

It consisted of:

« Constructing a 1,000-foot-long breakwater between New
Castle and Goat Islands. The breakwater, completed in
1881, now serves as a causeway for an access road to
New Castle.

» Removing two ledge areas in the middle of the harbor.
One area, Gangway Rock, was opposite the western end
of the Portsmouth Naval Shipyard, on the New
Hampshire side of the channel. Removal of this ledge to
a depth of 20 feet began in 1881 and was completed in
1888. The second area was about 0.6 mile upstream, near
the southwestern end of Badgers island, on the Maine
side of the channel. Removal of this ledge to a depth of
18 feet began in 1881 and was completed in 1891.

* A 6.2-mile-long channel, 35 feet deep and generally 400-
600 feet wide, extending northwesterly from deep water
between New Castle and Seavey islands (approximately
2.6 miles from the mouth of the Piscataqua River) to a
turning basin located about 1,700 feet past the Atlantic
Terminal Sales dock in Newington. The bends were
widened to approximately 700 feet by removing ledge at
Henderson Point, Gangway Rock, Badgers Island, the
U.S. Route 95 Bridge, and Boiling Rock (The small shoal
at the U.S. Route 95 Bridge was removed in 1969).This
project was completed in 1966.

» Two 35-foot-deep turning basins. The first turning basin
is located above Boiling Rock and is 950 feet long. The
second is situated at the end of the 6.2-mile-long channel
in Newington and is 850 feet long.This project was com-
pleted in 1966.

The Corps completed a second project in 1971 that serves a

large recreational and small lobstering fleet based in the area
of Sagamore Creek, a popular boating center located at the
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southerly end of Portsmouth Harbor. This work, constructed
under Section 107 of the Continuing Authorities Program,
consists of:

¢ A 0.4-mile-long main channel extending from L.ittle
Harbor, located immediately south of Portsmouth Harbor
between New Castle and Rye, through the Bascule
Bridge (Route 1B), then west to the mouth of Sagamore
Creek. The channel is six feet deep and 100 feet wide. At
Sagamore Creek, the channel forks into northern and
westerly channels, described below.

+ A 75-foot-wide northerly channel, six feet deep, ex-
tending 0.7 mile between Leachs Island and Portsmouth
to deep water south of the bridge connecting Shapleigh
and Goat Islands.

+ A 75-foot-wide westerly channel, six feet deep, extend-
ing 0.9 mile up Sagamore Creek to the public landing at
the Sagamore Avenue Bridge in Rye. A six-foot-deep
anchorage, three acres in area, was constructed at the
upper end of the channel.

The swift currents of the Piscataqua River make Portsmouth
Harbor one of the fastest flowing commercial port waterways
in the northeastern United States.

In 1986 Congress authorized a project that addressed the
problems of the harbor’s dangerous navigable conditions.
This project included widening the section of channel between
the two vertical lift bridges from 600 to 1,000 feet, widening
the northern limit of the channel adjacent to Badgers Island by
100 feet; and widening the southern limit of the channel at
Goat Island from 400 to 550 feet.

The portion of the improvement project involving widening
the channel between the two vertical lift bridges from 600 to
1,000 feet along with the widening of the northern limit of the
channel adjacent to Badgers Island by 100 feet was completed
in July 1990. The final increment of the project, widening the
southern limit from 400 to 550 feet, was completed in April 1992.



Rye Harbor

Rye Harbor

Rye Harbor is located about five miles south of Portsmouth
Harbor. Roughly rectangular in shape, Rye Harbor is about
2,000 feet long, 900 feet wide, and 39 acres in area. It is
used by lobstering and fishing fleets, charter boats, and
recreational craft.

In 1941, the state built an eight-foot-deep anchorage, about
10 acres in area, at the head of the harbor. The Corps project
was completed in 1962 and consists of:

« A 2,300-foot-long channel, 100 feet wide, extending.

from the ocean to the head of the harbor, immediately
north of the state-built anchorage. The channel is 10 feet

deep for its first 600 feet, then becomes eight feet deep
for 1,700 feet, to the head of the harbor.

A six-foot-deep anchorage, five acres in area, on the
north side of the channel.

An eight-foot-deep anchorage, five acres in area, on the
south side of the channel.

The repair and restoration of two existing state-built

breakwaters situated on each side of the harbor entrance.

The north breakwater is 540 feet long, and the south
breakwater is 530 feet long. The breakwaters were con-
structed in 1939.

The removal of two small ledge areas (this work was
done in 1964).
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SHORE AND BANK PROTECTION

Of the five New England states with a coastline on the The Corps has constructed six shore and bank protection
Atlantic Ocean, New Hampshire’s 40-mile coast is the short- projects in New Hampshire to stem erosion of the shoreline
est. About 28 miles of coastline are privately owned, 10 miles and riverbanks. Two of these projects were built to protect the
are owned by state and local government, and two miles are shoreline and four were constructed to strengthen inland
owned by the federal government. The state has approximately streambanks. Total construction costs amount to $1.5 million.
4,075 miles of rivers and streams, the lowest number in New The following pages describe the Corps’ shore and bank
England next to Rhode Island’s 724. protection projects in New Hampshire.

The shore can take a beating from storm driven winds and waves. In September 1961, Hurricane Esther raised havoc with Rhode Island’ s
Narragansett Pier, slamming waves against the seawall and flooding adjacent streets. (Copyright 1961 The Providence Journal Company).
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SHORE AND BANK
PROTECTION PROJECTS

Charlestown

Hampton Beach

North Stratford
Shelburne

Wallis Sands State Beach

West Stewartstown
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The 1,300 feet of stone slope protection along the Connecticut River
in Charlestown protects the town's wastewater treatment facility
(center).

Charlestown

The project in Charlestown is located along the Connecticut
River, which comprises the New Hampshire-Vermont border.
Charlestown is about 25 miles north of Keene.

A section of the Connecticut River’s left bank, near
Charlestown’s wastewater treatment facility, was eroding at the
rate of 8-10 feet a year, posing a threat to the plant’s stability.
This section of the river is part of a pool used by the New
England Power Company’s hydroelectric power plant in
Bellows Falls, Vermont, located about seven miles down-
stream. The erosion of the river’s left bank was caused by the
river’s high velocity during flood periods, and also its oscillat-
ing water levels, which fluctuated relative to the amount of
electricity being generated at the plant.

To stem the erosion and protect the wastewater treatment
facility, the Corps constructed 1,300 feet of stone slope protec-
tion along the east bank. The project was built between
October 1974 and January 1975 at a cost of $113,000. The
project was constructed under Section 14 of the Continuing
Authorities Program.

Hampton Beach

Hampton Beach in Hampton is one of the most popular
public beaches in New England. It is approximately 12 miles
south of Portsmouth and 1.5 miles north of the New
Hampshire-Massachusetts state line.

The Corps first completed work at Hampton Beach in 1955
when 6,450 feet of beach were restored and widened by the
direct placement of sand. The work begins at Haverhill Street
and heads north along the shoreline. The first 5,200 feet were
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widened to a general width of 150 feet, and the last 1,250 feet
of beach were widened to 175 feet. The cost of this work
was $374,300.

In 1965, the Corps completed additional work at Hampton
Beach. The northern 2,200 feet of beach were replenished, and
a 190-foot-long stone groin was constructed. The beach nour-
ishment starts in the vicinity of Church Street, continues north-
ward, and consists of sand obtained from the dredging of the
channel at Hampton Harbor. This additional work cost $272.,200.

The beach was seriously damaged by a storm in February
1972, when much of the New Hampshire coastline was
declared a National Disaster Area. The Corps completed a
restoration of the beach in September 1973 at a cost of $415,000.

North Stratford

This project, located in the North Stratford section of
Stratford, is situated along the left bank of the Connecticut
River, adjacent to the Bloomfield (Vermont)-North Stratford
Bridge on Route 105 and the town’s fire station. The project is
about 20 miles south of the Canadian border.

North Stratford suffered serious flooding from ice jams in
1964, 1970, and 1973. In March 1979, an ice jam caused
record flooding, washing away 2,000 feet of the Canadian
National Railroad, destroying 27 homes, and causing damages
estimated at $3.5 million. These floodwaters significantly
undercut a section of the Connecticut River’s left bank where
the fire station is located, posing an immediate threat to the
facility. This section of the left bank, situated at a bend in the
river, is subject to ice flow abrasion and had eroded consider-
ably since the fire station was constructed two years previous-
ly. The fire station also housed the town library and select-
man’s office.

To stem further erosion and safeguard the fire station, the
Corps built 300 feet of stone slope protection along the river-
bank. Constructed between October-December 1981, the work
cost $180,000. The project was built under Section 14 of the
Continuing Authorities Program.

Shelburne

The project in Shelburne is located along the Androscoggin
River at the Easterly Bridge, which provides access to the
town's Hark Hill section. Shelburne lies on the New Hamp-
shire-Maine border, about 95 miles north of Portsmouth.

The accumnulation of silt and gravel along the right bank of
the river at the Easterly Bridge narrowed the river’s width
from approximately 400 feet to 250 feet. The restricted chan-
ncl diverted the flow of the river to the left bank, resulting in
considerable erosion of the bank and the undermining of a
bridge pier, which threatened the bridge’s stability.

The project involved placing 200 feet of stone slope protec-
tion along the left riverbank to stabilize the bank and protect
the endangered pier. The stone slope protection was construct-
cd upstrecam and downstream of the Easterly Bridge and



Hampton Beach

About 300 feet of stone slope protection along the Connecticut River
in North Stratford protect a fire station that had been threatened by
erosion.

Severe erosion along the bank of the Androscoggin River at the
Easterly Bridge in Shelburne had seriously undermined a bridge pier.
The Corps responded by constructing 200 feet of stone slope protec-
tion upstream and downstream of the bridge and around the pier.
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Wallis Sands State Beach in Rye.

around the pier. Work took place between May-August 1977
at a cost of $37,700. The project was built under Section 14 of
the Continuing Authorities Program.

Wallis Sands State Beach

Wallis Sands State Beach in Rye is about five miles south -
of Portsmouth and about nine miles northeast of the New
Hampshire-Massachusetts state line.

The project involved widening the northernmost 800 feet of
the beach to a general width of 150 feet by the direct place-
ment of sand, and constructing a 350-foot-long stone groin at
the beach widening’s southern limit. The work was completed
in 1963 at a cost of $501,000.

The beach and groin were seriously damaged by a storm in
February 1972, when much of the New Hampshire coastline
was declared a National Disaster Area. The Corps completed a
restoration of the beach in September 1973 at a cost of $95,000.
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West Stewartstown

This project, located in the West Stewartstown section of
Stewartstown, is situated along the Connecticut River in the
northwest corner of the state, near New Hampshire’s border
with Canada and Vermont. It is about 150 miles north of
Concord.

Three severe floods within a 13-month span caused serious
crop damage at the farm division of Coos County Institution in
West Stewartstown. In addition to a farm, this 1,100-acre
facility, established in 1867, includes a jail and nursing home.
In June 1973, 200 feet of a privately-built earthfill dike was
breached, resulting in high velocity floodwaters racing across
the low-lying farm fields. About 60 acres of crops were flood-
ed to an average depth of one to two feet, substantially eroding
the topsoil. In December 1973 and in July 1974, the farm
again experienced severe flooding, with the river trying to
establish a new course through the farmlands.

To protect the farm ficlds and crops, the Corps constructed
a total of 657 feet of earthfill dike with stone slope protection
in two places along the left bank of the Connecticut River.



The work replaces the section of dike that was breached and velocity flooding and prevent further soil erosion and subse-

provides additional protection to the existing dike. The quent deposition downstream.

northerly dike work is 500 feet long, and the southerly dike The project was constructed between November-December
work 15 157 feet long. Although the project will not prevent 1975 at a cost of $54,700. It was constructed under Section 14
overbank flooding, it will protect the farmlands from high of the Continuing Authorities Program.

Two sections of earthfill dike totalling 657 feet help protect the farmlands of Coos County Institution in West Stewartstown from high velocity
Sflooding and soil erosion. The Corps-built sections of dike replace segments of privately-built dike weakened during heavy flooding in 1973 and
1974. Pictured above is the 500-foot-long northerly dike segment at a bend in the Connecticut River.
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CoMMUNITIES WITH CORPS PROJECTS

The communities listed below have either Corps” lands or
Corps-built projects lying within their borders. The listing

indicates the project name, its purpose (Flood Damage

Community
Bristol
Charlestown

Dover

Dublin
Dunbarton
Eliot, Maine
Exeter
Farmingion
Franklin

Hampton

Hancock
Harrisville
Henniker
Hill
Hopkinton

Keene

Kittery, Maine

Laconia
Lancaster
Lincoln
Nashua

New Castle

New Hampton
Newfields

Newington
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Project Name
Franklin Falls Dam (Flood Damage Reduction)
Charlestown (Shore and Bank Protection)

Bellamy River (Navigation)
Cocheco River (Navigation)
Portsmouth Harbor and Piscataqua River (Navigation)

Edward MacDowell Lake (Flood Damage Reduction)
Hopkinton/Everett Lakes (Flood Damage Reduction)

Portsmouth Harbor and Piscatagua River (Navigation)

Exeter River (Navigation)

Cocheco River Local Protection Project (Flood Damage Reduction)
Franklin Falls Dam (Flood Damage Reduction)

Hampton Beach (Shore and Bank Protection)
Hampton Harbor (Navigation)

Edward MacDowell Lake (Flood Damage Reduction)
Edward MacDowell Lake (Flood Damage Reduction)
Hopkinton/Everett Lakes (Flood Darﬁage Reduction)
Franklin Falls Dam (Flood Damage Reduction)

Hopkinton/Everett Lakes (Flood Damage Reduction)

Beaver Brook Local Protection Project (Flood Damage Reduction)
Local Protection Project (Flood Damage Reduction)
Otter Brook Lake (Flood Damage Reduction)

Isles of Shoals Harbor (Navigation)
Portsmouth Harbor and Piscatagua River (Navigation)

Lake Winnipesaukee (Navigation)

Israel River Local Protection Project (Flood Damage Reduction)
Lincoln Local Protection Project (Flood Damage Reduction)
Nashua Local Protection Project (Flood Damage Reduction)

Little Harbor (Navigation)
Portsmouth Harbor and Piscataqua River (Navigation)

Franklin Falls Dam (Flood Damage Reduction)
Exeter River (Navigation)

Bellamy River (Navigation)
Portsmonth Harbor and Piscataqua River (Navigation)

Reduction, Navigation, or Shore and Bank Protection), and the
page number in this booklet where the project is described.

34
60

50
50
54

32
35
54
50
43
34

60
52

7]
32
35
34
35
42

38

52
54

53

45

53
54

34
50

50
54



Community

Newmarket

Peterborough
Portsmouth
Roxbury

Rye

Salisbury
Sanbornton
Shelburne
Stewartstown
Stratford
Stratham
Surry
Swanzey
Weare
Webster
Wilton

Project Name

Exeter River (Navigation)
Lamprey River (Navigation)

Edward MacDowell Lake (Flood Damage Reduction)
Portsmouth Harbor and Piscataqua River (Navigation)
Otter Brook Lake (Flood Damage Reduction)

Isles of Shoals Harbor (Navigation)

Little Harbor {Navigation)

Rye Harbor (Navigation)

Wallis Sands State Beach (Shore and Bank Proiection)

Blackwater Dam (Flood Damage Reduction)
Franklin Falls Dam (Flood Damage Reduction)
Shelbume (Shore and Bank Protection)

‘West Stewartstown (Shore and Bank Protection)
North Stratford (Shore and Bank Protection)
Exeter River (Navigation)

Surry Mountain Lake (Flood Damage Reduction)

Keene Local Protection Project (Flood Damage Reduction)

Hopkinton/Everett Lakes (Flood Damage Reduction)

Blackwater Dam (Flocd Damage Reduction)

Stony Brook Local Protection Project (Flood Damage Reduction)

50
53

32
54
38

52
53
57
62

32
34
60
62
60
50
38

35
32
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(GLOSSARY

Anchorage—an area dredged to a certain depth to allow
boats and ships to moor or anchor.

Bedrock—rock of relatively great thickness lying in its
native location.

Breakwaters—structures, usually built offshore, that pro-
tect the shoreline, harbor, channels, and anchorages by
intercepting the energy of approaching waves.

Bulkheads—steel sheet piling or timber walls that prevent
sliding of the land and protect the streambank or shoreline
from erosion.

Conduits—concrete tunnels or pipes that divert floodwaters
around or under potential flood damage sites.

Culverts---large pipes, usually constructed below bridges
and other water cressings, that allow water to pass downi-
stream and provide support to the crossing.

Dikes—earthfill barriers that confine floodwaters to the river
channel, protecting flood prone areas.

Drainage Area—the total land area where surface water
runs off and collects in a streamn or series of streams that
make up a single watershed.

Drop Structure—a device in a stream or channel that pre-
vents water from rising above a certain elevation. Once
water reaches a certain level, excess water passes over the
structure and is diverted to another body of water.

Earthfill—a well graded mixture of soil containing princi-
pally gravel, sand, silt, and clay, which is used with other
materials to construct dams, dikes, and hurricane protection
barriers.

Environmental Assessment—an examination of the
positive and adverse impacts on the environment of a pro-
posed water resources solution and alternative solutions.,

Environmental Impact Statement—a detailed envi-
ronmental analysis and documentation of a proposed water
resources solution when the proposed solution is expected
to have a significant effect on the quality of the human
environment or the area’s ecology.

Feasibility Study—a detailed investigation, conducted
after the reconnaissance study is completed, that recom-
mends a specific solution to a water resource problem,

Floodplain—the land adjoining a river, stream, ocean, or
lake that is likely to be flooded during periods of excess
precipitation or abnormal high tide.

Floodproofing—structural measures incorporated in the
design of planned buildings or alterations added to existing
ones that lessen the potential for flood damage. For exam-
ple, existing structures could have their basement windows
blocked, or structures in the design stage could be built on
stilts or high foundations.

Floodwalls—reinforced concrete walls that act as barriers
against floodwaters and confine them to the river channel,
protecting flood prone areas. Floodwalls are usually built in
areas with a limited amount of space.
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Gabion Wall—a retaining wall constructed of stone-filled
wire mesh baskets.

Groins—structures that extend perpendicular from the shore
in a fingerlike manner to trap and retain sand, retarding
erosion and maintaining shore alignment and stability.

Hurricane Protection Barriers—structures built
across harbors or near the shoreline that protect communi-
ties from tidal surges and coastal storm flooding. They are
often constructed with openings for navigational purposes.

Intake Structure—found at the entrance to a conduit or
other outlet facility, an intake structure allows water to
drain from a reservoir or river and is equipped with a
trash rack or other feature that prevents clogging from
floating debris.

Jetties—structures that stabilize a channel by preventing the
buildup of sediment and directing and confining the chan-
nel’s tidal flow. Jetties are usually built at the mouth of
rivers and extend perpendicular from the shore.

Outlet Works—gated conduits, usually located at the base
of a dam, that regulate the discharge of water.

Pumping Station—a structure containing pumps that dis-
charges flocdwaters from a protected area over or through a
dike or floodwall and inte a river or ocean.

Reconnaissance Study—a preliminary study that exam-
ines a wide range of potential solutions to a water resources
problem, each of which is reviewed for its economic and
engineering practicality, acceptability, and impact on the
environment.

Recreation Pool—any permanent body of water im-
pounded by a dam that offers recreational opportunities or
promotes fishery and wildlife habitat.

Retaining Walls—walls made of stone, reinforced con-
crete, precast concrete blocks, or gabion that support
streambanks weakened by erosion.

Revetment—a facing of stone or concrete constructed
along a backshore or riverbank to protect against erosion
or flooding.

Sand Drain—a layer of pervious materials, such as sand
and gravel, placed beneath the downstream section of a
dam that carries seepage to the dam’s downstream limits
and out into the stream.

Sand Replenishment—quantities of sand placed on a
shoreline to restore or widen a beach’s dimensions. Sand
replenishment strengthens beaches affected by erosion, pro-
tects the backshore from wave action, and stops the inland
advance of water.

Seawall—a reinforced concrete wall built along a shoreline
to protect against erosion or flooding.

Snagging and Clearing—the removal of accumulated
snags and debris, such as fallen trees, dead brush, and silt,
from river and streamn channels. Snagging and clearing
improves a channel’s flow capacity and eliminates a poten-
tially dangerous flood situation.



Spillway—a channel-shaped structure, usually made of con-
crete or excavated in rock, that aliows water exceeding the
storage capacity of a reservoir to pass through or around a
dam instead of overtopping it.

Stone Slope Protection—a layer of large stones, usually
underlain by a layer of gravel bedding, designed to prevent
erosion from streamflow, wave attack, and runoff.

Stoplog Structure—a designed opening in a floodwall or
dike that allows the passage of water during non-flood peri-
ods but closes during flood periods to prevent flooding
downstream. Stoplog structures can be made of wood or
steel or concrete beams,

Training Dike—a structure extending from the shore into
the water that redirects the current, preventing sediment

from settling and ensuring that adequate depths are
maintained.

Training Wall—a structure built along channel banks to
narrow the channe! area, thereby controlling the velocity of
the flow of water and preventing the buildup of sediment.
Training walls and training dikes have the same purpose: to
ensure adequate depths are maintained.

Vehicular Gate—an opening in a dike or floodwall that
allows rail cars or other vehicles to pass over the structure
during nonflood periods. Vehicular gates can be closed dur-
ing flood periods by either stoplogs or large steel gates.

Weir—a concrete structure designed as part of the spillway
that allows water to flow from the reservoir and over
the spillway.
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